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WATCHMAKING IN AMERICA. 



The conspicuous movements of Nature take place in cycles 
and measured intervals ; in fact, all motion whatever is now 
regarded by the highest scientific minds as rhythmical. The 
impressive and rapidly-recurring round of changes which con- 
stitutes thed'iy — the contrast of light and darkness, the sweep 
of the heavenly bodiesacrossthesky, the recurrence of warmth 
and cold, and of sound and silence, served as the fir*t natural 
markings of time Accompanying this march of the grander 



THE WATCH AS A GROWTH OF INVENTION. 

Watches made their appearance in Europe about the close 
of the fifteenth century, and, although our knowledge of 
their origin is very indefinite, yet they are commonly supposed 
to have been first made by Peter Ilele, of Nuremberg, twenty- 
five years before the discovery of America. But they were 
not called watches ; they 
were first named from 
their appearance, and 
known as Nuremberg An- 
imated Eggs. There was 
almost apropheticsignif- 
icance in this term, for 
the Nuremberg egg was 
the germ of a mechanism 
and of an industry which 
have been growing for 
four hundred years, and 
have reached their last 
and highest stage of de- 
velopment only in the 
present generation. 

The advance in the art 
of measuring time may 
be taken as an index of 
the progress of man upon 
I he earth. From that 
early period when time 
was rudely marked by 
the alternations of day 
and night, and the 
changes of the moon — 
when the year was vague- 
ly divided into two sea- 
sons — cold and warm — 
which, as Hesiod tells us, 
were marked off by the 
comingand going of the 
birds, down to Professor 
Rood's recent and won- 
derful demonstration that 
the electric spark, which 
lasts but the twenty-five thousandth of a second, has never- f phenomena of Nature there was also a chronometry of life — 
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theless its history — its sequence of phenomena, the first 
stage of which lasts but the ten-millionth of a second — be- 
tween these two distant terms of progress there has been a 
gradual growth of invention and construction, in relation to, 
the arts of time-measure- 
ment, which may be taken 
as exemplifying the gen- 
eral law of advancing civ- 
ilization. 

The accurate time-keep- 
er was the indispensable 
predecessor of the locomo- 
tive and travel by rail- 
way. That it first made 
possible those rapid move - 
ments of multitudes over 
vast tracts of land and 
sea, by which people in 
these latter days have 
widened their experiences 
and attained a kind of ter- 
restrial omnipresence, is 
sufficiently obvious. Yet 
this is but a small part of 
the advantages which ex- 
act time measurement 
confers upon modern so- 
ciety. The first condition 
of all systematic and con- 
certed human action, of 
that economy of exertion 
which is necessary to the 
highest personal efficien- 
cy, and of that synchro- 
nism of movement which 
characterizes modern so- 
cial life, is the correct in- 
dication of time. In the 
beginning this was not 
only impossible, hut un- 
necessary. In the primi- 



the vital periodicities of waking aud sleep, activity and rest, 
hunger and satiety, the bursting forth and fall of foliage, the 
opening and closing ot flowers, the migrations, cries, and 
habits of birds, beasts, and insects — all this intermittence of 



sun-dials, hourglasses, and clepsydrae. With the sun-dial 
time was measured by the course of a shadow over a scale, 
and was therefore useless in the darkness of night and in 
cloudy weather. The hour-glass marked the time by the 
trickling of fine sand through a small opening between an 
upper and a lower glass chamber. The clepsydra attained 
the same result in a similar way by the flow of water. In its 
simplest form it consisted of an upright cylinder large enough 

to hold several gallons of 
water, and having a fine open- 
ing at the bottom through 
which it slowly flowed out. 
It was of course emptied in 
equal times.and being refilled 
the successive operations 
served to mark off the di- 
visions of the day. The As- 
syrian m onarch Sardanapal us 
is said to have had a time- 
keeper of this description in 
his palace at Nineveh, and 
there was one also in every 
ward of the city . These were 
filled at sunrise, and, as soon 
as they were emptied, at a 
signal given by a man posted 
upon a high tower, they were 
refilled, and a number " of 
heralds sent forth proclaim- 
ing the fact through the 
town, that the inhabitants 
might regulate their trans- 
actions, and know when to 
eat, to worship, to labor, and 
to sleep. The intervals be- 
tween the emptying and re- 
filling, in this case, like the 
rounds of the patrolman, 
which were also anciently 
employed to measure time, 
were termed watches. 

The flowing water wa9 at 
length made to turn a wheel, 
which carried an index 
around a dial, and thus by the introduction of machinery 
the hours of the day and the motions of the heavenly bodies 
were indicited. The simple vessel with an orifice thus grad- 
ually grew into a complex mechanism known as the " water- 
clock." These contrivences came into extensive use in the 

East, and served as the 
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ONE OF THE WORKING: ROOMS-INTEGRATION OF THE WATCH INDUSTRY. 



measures of time 
thousandyears. 

Falling weights were sub- 
stituted for falling water as 
the motors of clocks about 
the eleventh century, the 
first used being large ma- 
chines set up in churches 
and monasteries. The oldest 
of which the actual con- 
struction is preserved, was 
made by Henry de Vick, a 
German, and set up in Paris 
for Charles V., of France, in 
1379. It was a thirty-hour 
clock, with a weight and a 
train of wheels giving mo- 
tion to one hand, and the 
striking part was precisely 
the same as that still used. 
The mechanical conception 
of De Viek's clock was quite 
similar to that of our mod- 
ern timepieces. This prin- 
ciple is, that the impelling 
power stored up in a raised 
weigl t or bent spring shall 
then be communicated to a 
brain of wheels which are 
set revolving, and that the 
force or motion shall then 
be cut up into a succes- 
sion of minute but equal 
impulses, whicli is done by 
converting a rotary into a 
vibrating motion. The last 



tive state of man, when he had not yet learned to think with 1 impressions at varying intervals served to give man his first I and quickest wheel of the train has its teeth so formed 
accuracy, or to guide his tfforts by intelligence, or to combine i conscious experience of succession, to develop in him the that they are alternately caught and escape, and hence 

the wheel is called the " scape wheel," and, from its re- 
semblance to a crown, the " crown wheel." The bar, or 
staff, with its projections, which successively catch and re- 
lease these teeth, is termed the " escapement," and it is 



his exertions with others, the indefinite chronometry of Na- 
ture was sufficient for his needs. 

Time is measured by any regulated or regularly-recurring 
eries of motions, which may be either natural or artificial. 



sense of time, and to divide it for his convenience. 

But with the beginning of civilization it became necessary 
to measure time with more accuracy, and art undertook the 
task. The first artificial contrivances for the purpose were 
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through this that the rotary is converted into the backward 
and forward movement. 

De Vick's old clock had all these parts in a crude form. 
The oscillating mechanism consisted of a horizontal lever 
with movable weights, so that the further out they were hung 
the slower would be the vibrations. This lever was hence 
called a " balance," and the term is still applied to the cor- 
responding part of a watch, although the present watch bal- 
ance might be more properly termed a fly-wheel. The es- 
capement, as shown in the figure, consists of the axis of the 
balance, to "which two projections are attached, called the 
" pallet.?," and fixed at such an angle to each other that, as 

one pallet moves out of 
the way of a tooth and 
lets the wheel go forward, 
the other moves into the 
space between two teeth, 
and stops the motion 
again. Of course, if there 
were no check, the weight 
would run down with an 
accelerated motion of the 
train ; but, as a tooth of 
the scape-wheel catches 
one of the pallets, the 
movement of the train is 
arrested and spent in 
swinging the balance 
round until the tooth es- 
capes. The train now 
starts again, but, as a 
tooth catches the other 
pallet, its motion is again 
JS»l»ucc amlEscape.nentortbe First Clock. td and expended in 
P r, the Pallets. l H , , 

arresting the vibration ot 

the balance, and in swinging it round in the opposite direc- 
tion. Such was the construction of clocks for three hundred 
years, when they received their last grand improvement by 
.converting the horizontal swing of the balance into the ver- 
tical swing of the pendulum. The accompanying figure 
shows how, by taking off one of 
the weights and hanging the 
balance in an upright position, 
it becomes a pendulum ; and it 
is claimtd by the English that 
Harris actually made this con- 
version and constructed the first 
pendulum clock for St. Paul's 
Church on this principle. How 





ever this may be, the world cred- )F r^ P-" 
its Galileo with the discovery 
of that law of the pendulum 
which made its introduction an 
epoch in horology, viz., that it 
swings through unequal arcs, 
or makes its long and short vi- 
brations in equal times, which 
is termed its " isochronism." DeVick's old Balance converted Into 
Galileo is said to have arrived the Penduium.-p p, the Pallets, 
at the principle by noting the vibration of a lamp suspended 
from the roof of a cathedral, and timing its movements by 
his pulse. High authorities, however, say that there is no 
such thing in Nature as absolute isochronism, though practi- 
cally pendulums caa be kept vibrating with no greater devia- 
tion from it than one vibration in half a million. 

The old church-tower clock was the progenitor of the whole 
race of modern clocks and watches. It was gradually made 
smaller, and at length became portable with springs instead 
of weights, and was carried about the person under the name 
of the " pocket clock." This grew into the watch, the earliest 
of which were large, of an endless variety of forms, without 
crystals, and either having the face exposed, or with metallic 
covers perforated over the numbers of the hours on the dial. 
They opened back and front, had but a single hand indicating 
neither minutes nor seconds, and were wound twice a day. 

The gearing was first impelled, it is said, by a straight 
spring, but this was soon replaced by the coiled mainspring, 

a band of fine steel 
rolled up in a drum, 
or barrel, and which 
produced, in unroll- 
ing, the effect of the 
weight. In the case 
of the clock, the main- 
taining force, or de- 
scending weight, was constant, but in the watch the spring 
acted with a varying intensity, becoming weaker as it was 
uncoiled. To equalize its effect, a,nd secure a regular motion, 
the barrel inclosing the spring was made to act upon the main 
driving wheel by means of a catgut string coiled upon a 
spiral fusee. When, therefore, the mainspring was coiled tip 
and pulled hardest, it acted upon the smaller end of the 
fusee, and the progressive loss of force in the spring was com- 
pensated by an increasing leverage upon the driving wheel. 
The catgut string was soon replaced by the fine, strongchain, 
consisting of several hundred pieces, which is still used in 
fusee watches, although the date ot its 
introduction is unknown. 

The balance used was simply De 
Vick's old clock balance in the shape of 
a wheel, the weight being accumulated 
principally in the rim which corre- 
sponded to the suspended weights on 
the horizontal lever. 

The first important improvement in 
th' o'rl wqte.h. and, inrlpnd the greatest, ever n-iad in its con- 
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struction, was the application of the coiled hairspring to t ne 
balance. It effected for the watch what the pendulum did i or 
the clock, and was introduced about the same time, a little 
over two hundred years ago. Dr. Hooke, who is one of th e 
claimants of the invention, showed that the vibrations of such 
a spring are very nearly isochronous, and cause the balance 
to which it is attached to make its excursions in equal time 
whatever their length. The vibrations 
of the old balance depended upon its mo- 
ment of inertia, and on the force of the 
train. The inequalities produced by the 
varying tension of the spring, and the 
varying friction, reappeared in the vary- 
ing vibrations of the balance, and the ir- 
regular movement of the watch. But this 
was now avoided by the isochronism f Balance an* Hairspring 
the hairspring, so that, whether the balance moves complete- 
ly round at each impulse of the scape wheel when the watch 
is first wound up, or but half a revolution, as when it is near- 
ly run down, the rate of movement remains the same. 

The next important step of improvement in watch con- 
struction was made one hundred and seventy years ago, and 
consisted In the application of jewels for the bearings of piv- 
ots. Precious stones were first drilled for this purpose by 
Nicolas Facio, a Genevan, but who brought, out his invention 
in England. His contrivance not only reduced the friction of 
the movements, but gave them such permanence that they 
would run for generations without perceptible wear. Gems 
for this p urpose are valuable in proportion to their hardness, 
which decreases in the following order : Diamond, sapphire, 
ruby, chrysolite, aqua-marine, garnet. Many suppose that 
watch jewels are made of glass ; but this material is too soft 
and brittle, and is never used, unless it be in the lowest grade 
of foreign watches made for the " American market." 

The next epoch in the growth of the watch occurred seven- 
ty years later, and still pertained to the balance. It consisted 
in compensating it for inequalities of temperature. As the 
watch was gradually brought nearer to accuracy, it was found 
that fluctuations of heat and cold altered the proportions of 
the machinery, so as seriously to disturb uniformity of move- 
ment. The length and stiffness of the springs were affected ; 
but the main derangement occurred in the balance. With a 
fall of temperature it contractec 1 , and, vibrating quicker, the 
watch gained time ; heat, on the contrary, expanding it, 
lengthened the beats, and it lost time. With a change of 
thirty or forty degrees, the watch might thus vary two or 
three minutes in a day. It became essential that this source 
of error should be removed, for the world's commerce depend- 
ed on it. A ship at sea could find its latitude at any time by 
observation of the sun or stars ; but, to ascertain its longi- 
tude, it was necessary to have the exact time. Prance and 
Spain had offered large rewards for some way of finding the 
longitude at sea ; and the English House of Commons, through 
a committee of which Sir Isaac Newton was a member, offered 
a prize equal to one hundred thousand dollars to whomsoever 
should improve the chronometer — the marine watch — so that 
a ship captain could determine his position at sea withiu thir- 
ty miles of the true place. In 1767, when the offer had been 
standing fifty years, John Harrison gained the prize by the 
invention of the compensation balance. It rests upon the 
principle that heat expands different metals unequally — brass 
nearly twice as much as steel, or in the proportion of one 
hundred and twenty-one to seventy-four. In the compensation 
balance the circumference is divided into sections, the ends of 

which are free, as illustrated 
in the figure. The outer rim, 
or tire, is of brass, and the 
inner rim and cross-bar of 
steel — these being soldered 
together, so that one expan- 
sion counteracts [the other. 
Cold, contracting the- inner 
steel rim, would reduce the 
circumference ; but, as it con- 
tracts the outer brass rim still 
more, an opposite effect is 
produced, the circumference 
being enlarged. The effect of expansion is checked in the 
same way. In a well-adjusted watch, whether the tempera- 
ture rises or falls, these expansions and contractions are so 
admirably played off against each other, that the balance re- 
mains constant through all seasons. Scrijws set in the rim of 
a balance, which may be altered to various depths and various 
positions, serve to distribute the weight and poise the balance 
accurately upon its center. 

The last of the series of important improvements which 
have brought the watch to its present perfection pertains to 
the escapement, which transforms rotary into vibratory mo- 
tion. The accompanying woad-cut shows a common form of 
it, and recalls what we have 
all seen in the old caseless 
Dutch clocks. One would 
hardly think, from its simple 
and innocent appearance, that 
it has been the torment of 
mechanics and mathemati- 
cians for five hundred years. 
Yet it existed in the first 
clock, and its first construc- 
tion and adaptation, no doubt, 
gave old De Vick many a 
hard headache ; while the 
subsequent history of the vari ations, experiments, and theories 
of escapements, would make a cyclopedia. That which has 
been settled upon as the most perfect is known as the " pat- 
ent-lever escapement," or the " detached escapement;" and 




The Patent Lever, Detached Lever, or Detached ftscape. 
inent.— P P. the Pallets. 



this particular form of it is due to the joint and successive 
labors of the most eminent watchmakers of the last century — 
Berthoud, Lo Boy, Earnshaw, Graham, and Mudge — all men 
of genius, and who made it a life stuiy. The combination 
which has been selected by the American Watch Company, as 
nearest perfection, is represented in the subjoined diagram. 

The bar, or 
" patent lev- 
er," to which 
the pallets, P 
P, are attach- 
ed, turns upon 
a center pin, 
so that the 
endsof'thelev 
er move back- 
ward and for- 
ward through 
small arcs, as 
the pallets are 
alternately re- 
leased from 

the scape-wheel. One end of the lever has a little nick in it, 
which, as it passes backward and forward, catches a pin upon 
the balance, and throws it right and left. As the lever, for 
example, moves to the left (see diagram), one of the pallets 
catches a tooth of the scape-wheel, and stops the train ; at the 
same time the balance is thrown round, so that the pin passes 
out of the nick, and the balance swings free to the extent of 
the impulse — that is, it is detached from the lever. As it 
swings back underpressure of the hairspring, the pin catches 
in the nick again, and, moving the lever back, unlocks the 
pallet, when instantly the other pallet is caught by another 
tooth, and the lever throws the balance the other way. The 
balance, therefore, in its isochronal swing, throwing the lever 
this way and that, and alternately locking and unlocking the 
teeth of the scape- wheel, determines the rate of movement of 
the train. 

When it is desired to alter this rate of movement — that is, 
to " regulate " the watch — we have to regulate the regulator, 
which is usually done by altering the length of the hair- 
spring. Shortening the hairspring is like shortening the 
pendulum — all the beats are made quicker ; if lengthened 
they are all made slower. It is obvious, therefore, that the 
regulation of a watch is a matter of great delicacy, as what- 
ever change we make in one beat, re-appears in every beat, 
and is multiplied three million times in the course of a week. 

The accompanying cut represents the train of an English 
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Compensation Balance. 




Dr. Hooke's Escapement. 



Movement of the Common Vertical Watch. 

verge watch, the frame plates being omitted, and the face side 
turned downward. The vertical watch (not the detached lever) 
is selected because it, best shows the relations of the working 
parts. A is the barrel containing the spring. B is the fusee, 
to which the key is applied in winding, and which is con- 
nected with the barrel by the chain, 6. C is the fusee wheel, 
called also the first or great wheel, which turns with the 
fusee, and works into the pinion, D, called the center-wheel 
pinion. This pinion, with the center wheel, or second wheel, 
E, turns once in an hour. The center wheel, E, works into 
the third-wheel pinion, F ; and on the same arbor is G, the 
third wheel, which drives the fourth or centrate-wheel pinion, 
H, and along with it the centrate wheel, I. The teeth of this 
wheel are placed at right angles to its plane, and act in the 
pinion, K, called the balance-wheel pinion, L being the bal- 
ance wheel, scape wheel, or crown wheel. The scape-wheel 
acts on the two pallets, m and n, attached to the verge, or ar- 
bor, of the balance, M, which regulates the movement. 

The exquisite working of a well-constructed watch is a 
matter of interesting reflection. By half a dozen turns of the 
key a modicum of force is stored up in the spring, and, in tho 
running down of the train and the reaction of the hairspring 
against the mainspring, that force is cut up into half a mil- 
lion little beats, which are so exactly equal that in the most 
perfect form of the mechanism it deviates from the uniform 
motion of the stars but the fraction of a second in a year. 
There can surely be no loss or destruction here of even the 
most infinitesimal amount of force— a fact which ought long 
ago to have suggested the principle of the " indestructibility 
of energy.". We lend to our watch each morning a little in- 
stalment of that vital movement which we ourselves borrow 
daily from the sun. One portion is spent in overcoming the 
friction of the train, and another portion in the percussion of 
the pallets, which sets the air to vibrating, and produces the 
ticking sound ; but the force, though infinitely disintegrated, 
does not come to nothing — it is all converted into heat. And 
thus the solar heat, after undergoing a series of organic trans- 
formations, is deposited as mechanical force in the watch 
spring, and is at last converted back a^ain into heat and ra- 
diates away into space. The daily running down of the 
watch, therefore, symbolizes that mighty dissipation of solar 
energy and running down of the solar system which is now 
inferred to be a consequence of the laws of physics. 

We have seen that the watch has been brought to its. present 
state in a gradual way. A little examination will now shows 
that this advance has been governed by a definite and import- 
ant principle— a regular law of growth or development. But 
in what sense, it will be asked, can a watch be said to grow '{ 
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Those who have studied the phenomena of life tells its that 
growth consists in a change from the uniform or homoge- 
neous state of'the germ to the heterogeneous condition of the 
organism- The change, by which unlike parts become differ- 
ent and distinct, is called " differentiation," and. the further 
change, by which unlike parts become more closely depend- 
ent, or unified, is termed " integration." Hence, as we ascend 
in the scale of development, there is increasing differentia tipn 
and a higher integration. Now, we have reason to think that 
this is a great principle of Nature, not limited to bodily 
growth, but applying equally to society, to art, and to indus- 
try. Both the watch and watchmaking industry furnish 
Striking and instructive confirmation of this statement. 

In the infancy ot the art, when the watch was made by 
hand and by one man, the idea of a time-keeper was but im- 
perfectly differentiated ; that is, it was mixed up in the arti- 
san's mind with all sorts of foreign and fantastic notions. In- 
stead of a mechanism simply to measure time, the watch- 
maker was constantly striving to produce something novel, 
curious, and astonishing. The forms and sizes of watches 
were innumerable. Some were as large as saucers, and others 
were of the most marvelous minuteness. One is still pre- 
served in a Swiss museum but three sixteenths of an inch in 
diameter, set in the top of a pencil-case, which indicates the 
days of the month, as well as the hours, minutes, and seconds. 
In form they took the shape of the pear, the almond, the mel- 
on, the tulip, the shell, the bird, the cross, the skull, the cof- 
fin, etc., and they were inserted in snuff-boxes, finger rings, 
shirt studs, bracelets, and saddles. A bulky book has lately 
been published on the curiosities of watches, which is little 
else than a record of the whimsicalities a.nd futile ingenuity 
of watchmakers in accordance with the capricious and fan- 
tastic taste of the times. The notion of a "time-keeper" at 
length emerged into distinctness, became gradually predomi- 
nant in the maker's mind, and determined the watch to its 
present settled form. 

But even when these 
external eccentricities 
and extravagances had 
been largely got rid of, 
the inner construction 
remained complicated 
with all manner of ob- 
jects besides simple 
time-keeping. There 
seems to have been a 
phase of the human 
mind when mechanical 
invention was subordin- 
ated to the production 
of wonders ; and inge- 
nious men gave their 
lives to the construction 
of the most intricate 
and useless machines, 
such as artificial, auto- 
matic animals, which 
should simulate the 
actions of living crea- 
tures. This singular 
ambition long dis- 
played itself in watch- 
making. 

Watches, striking the 
hours and quarters, 
were made with the 
most elaborate orna- 
mental open-work for 
the emission of sound. 
Musical watches that 
played tunes, and speaking watches that imitated voices, were 
produced as expensive toys for the rich ; chimes, alarums, 
stops, self-winders, and repeaters, and watches indicating the 
day of the month and the chauges of the moon, continued for 
a long time to be exploited by ingenious makers, although all 
these appendages were drags upon the works, and detracted 
from the simple, essential purpose of the mechanism. It was 
only by that gradual differentiation of human thoughts and 
feelings, by which the conception of utility grew into greater 
distinctness, that there was a corresponding differentiation of 
the watch as a simple time-keeper, and a concentration of ef- 
fort to perfect this object alone. The appendages were grad- 
ually abandoned in watches of the best construction, and, 
when the American Watch Company resolved to transplant 
this ancient industry of Europe to the soil of this country, 
and establish it upon a new method, such an enterprise was 
made possible only because the watch, reaching its last stage 
of differential growth, had become simply a time-keeper, and 
because the idea of the useful and serviceable had become so 
clear and strong in the American mind as to assure its general 
appreciation. 

Yet the watch, although completely differentiated in pur- 
pose, was not completely unified, or integrated, as a mechan- 
ism. Every essential step of invention from the outset had 
tended, to bring the parts into more close and perfect depend- 
ence, so as to execute its design with the utmost precision. 
Each incidental and complicating part, and each liability to 
error or failure that had. been eliminated, was a stop of growth 
toward completer integration and more perfect unity of the 
mechanical structure. But when the American Watch Com- 
pany entered upon the manufacture, they found that the watch 
had been by no means reduced to its last degree of simplicity. 
The English movements of the highest character, although 
performing well, were still exceedingly complex, and, as the 
risks of derangement in any machine are, other things equal, 
in the ratio of its complexify, it was in a high degree desira- 




The Watch as a Double Cross. 



ble to relieve the contrivance of every part not absolutely es- 
sential to its purpose. Determined to prune the watch of 
every superfluity, and bring it at once to the last terra of sim- 
plicity, consistent with its design, the engineers of this com- 
pany at once struck away the fusee, chain, main wheel, and 
the retaining power which those parts necessitate*. Surpris- 
ing as it may seem, by this bold stroke more than three 
fourths of the pieces comprising the watch were swept away. 
The chain alone consisted of several hundred pieces, so that, 
of the eight hundred parts of the first-class English watch, 
but one hundred and fifty-eight remain in the movement 
adopted by the American Company. 
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The Watch as a Skull. 

This was a most important step, as the advantages of re- 
moving the fusee and its complex appendages were numerous 
and important. In the first place, the watch could be pro- 
duced at a much less cost. The chances of failure from flaws 
in the workmanship were, besides, greatly reduced. The 
friction oi the train was diminished by one half, so that thin- 
ner and lighter springs could b8 used, which are more lasting 
and equable in their action. Moreover,the parts got ridof were 
the most difficult and expensive to repair. When brought to 
the supreme test, that of " performance," the simplified Amer- 
ican watch, furthermore, bears comparison with any other ; 
the wide and free motion of the isochronous balance proving 
quite sufficient to govern and equalize the movement. 

That the English should still retain these superfluous parts 
in their watches, is simply due to their conservative habits, as 
their highest authorities have pronounced against, them. Still, 
there are Englishmen who can appreciate the best thing, re- 
gardless of national prejudice. Mr. Herbert Spencer, for ex- 
ample, a keen and inexorable critic, regulates his life by an 
American integrated watch ; and, under the test of constant 
competition with the finest English time-keepers, he bears 
cordial testimony to the precision and perfection of its per- 
formance. The perfected American watch, in the simplicity, 
accuracy, permanence, and cheapness of its construction, rep- 
resents the highest stage in the growth of the watchmaker's 
art ; it is the result of a great law of advancing industry. 
THE WATCH AS A GROWTH OF INDUSTRY. 

From the Marquis of Worcester's first foreshadowing of 
the steam engine to its completion by Watt, was but little 
more than a century ; Galileo's spyglass developed into the 
foity-foot telescope of Sir William Herschel in one hundred 
and seventy years ; the electric telegraph germinated in the 
experiments of Watson and Franklin in 1747, and was pat- 
ented by Morse in 1837 ; while the Cathedral of St. Peter, 
from its foundation to its dedication, took one hundred and 
seventy-five years. But the pocket watch is the out-come of 
the accumulated skill of thousands of men for more than 
twice these longest periods ; it is a compend of four centuries 
of advancing science and art. 

Were there but one watch in existence, as there is but one 
St. Peter's, it would undoubtedly be regarded as the greatest 
wonder of man's creation. It would be said, "The concen- 
trated wit of fifteen generations has produced from a few 
shreds of metal a pocket solar system, which reports with 
perfect precision the rate of Nature's on-goings, and to which 
the fortunate possessor unhesitatingly commits the order of 
his life." 

But the watch is no rarity in the museum. Wonderful as 
it is, ingenuity and perseverance have compassed the possi- 
bility of its endless multiplication. Once the luxury of the 
rich only, it is now the necessity of all. Nor is watch-making 
any longer the mere matter of a few years' apprenticeship to 
mechanical shop work. As it required the sagacity of centu- 
ries to work out the conception of the watch, so it has re- 
quired the mechanical discipline and resources of centuries to 
work out its construction. 

We have seen that the id.eal watch has had its laws of 
growth ; we are now to see that the industry which produces 
it has been equally a growth of time ; and illustrates still 
more strikingly the same laws of development. And this, 
let us here remark, is something more than a mere curious 
speculation; it is nothing less than a principle of practical 
guidance for the watch buyer. It industry advances and has 
its gradations of perfection, its products must be correspond- 
ingly graded.. With respect to an article of which ho is no 
judge, the most important clew the purchaser can have is a 
knowledge of the industrial conditions under which it was 
produced. 

For nearly three hundred years watchos were made by in- 
dividual labor alone. Each artisan fabricated all the diversi- 
fitd parts of the watch, and all the tools with which they 
were made. This was the germ state of the industry, so that 
the watchmaker of those times resembled one of the lowest 
kind of animals, as the polyp, in which each part of the body 
carries on all the vital operations oi digestion, circulation, as- 
similation, and excretion. The differentiation of this kind of 



labor had not commenced; the watch was the product of a 
homogeneous industry in which the work, slowly done, was 
inaccurate and expensive. The earliest watches, it is said, 
took a year to construct, cost the equivalent of fifteen hun- 
dred dollars apiece, and varied in their performance from forty 
minutes to an hour a day. 

It is scarcely more than a century since the great principle 
of the division of labor began to be introduced into the busi- 
ness, one mechanic devoting himself to one branch, and an- 
other to a different branch. This was the first step in the 
development of the industry, and resulted in avast economy 
of exertion and in improved work, as, by confining himself to 
a single part, each workman could produce it, not only more 
perfectly, but quicker, and therefore cheaper, than by dis- 
tributing his efforts over a multitude of operations. This 
division of the industry into separate branches grew rapidly, 
and became immensely extended. In an examination before 
a committee of the House of Commons it was stated that there 
are a hundred and two distinct branches of this art, to each of 
which a boy may be put apprentice, while after mastering it 
he is unable to work at any other. This differentiation of 
watchmaking industry was an immense step in the direction 
of its true development ; but it was only a transition step, 
and, as we shall presently see, it had its evil as well as its 
good results. 

Division of labor, applied to the production of watches, pro- 
duced different effects indifferent countries. In England, it 
both cheapened work and improved it. The English were 
the first successful watch manufacturers. Being the greatest 
maritime nation, they were driven to the improvement of the 
marine chronometer.whieh demanded the highest accuracy of 
workmanship, while the discipline of thoroughness which this 
necessitated, and which is, besides, a noble trait of national 
character, enabled them to give an excellence to pocket 
watches which made them preferable to all others. But that 
country did no more than supply the world with excellent 
but costly watches, the genuine English watch being always 
expensive. 

The French and Germans have never been able to establish 
a large and permanent watch manufacture. But the Swiss, 
from the very low price of labor, the absence of other indus- 
tries, and the extensive employment of women and children — 
by which occupation is given to families who do the work at 
home — have been able to triumph over all competition, and 
to lead in furnishing watches to the markets of the world. In 
Switzerland the division of labor has been carried to its ut- 
most extent, and all its consequences fully realized. In the 
first place, such is her unrivaled cheapness of production 
that she has undermined the manufacture in the other Euro- 
pean countries, which now send to Switzerland to have the 
pieces of their own watches made. Even English watches 
now have nearly all their parts made by the Swiss ; and so 
disastrous has been the competition that it is declared, by high 
authorities in the London Horological Journal that three 
fourths of all the watchmakers' tools in England are now in 
pawn. But, with extreme cheapness, this highly-diversified 
industry brings also inferior work ; for it is unlike the case of 
pins and screws, where the article is so simple that divided 
labor cannot impair its quality. The watch is a highly com- 
plex thing, and the due performance of its functions depends 
upon the perfect co-ordination of its parts. Each piece is 
brought to the rigorous test of exact co-operation with a 
whole system of other pieces ; and, as the strength of a chain 
is determined by that of its weakest link, so the quality of a 
watch is determined by the accuracy of its least perfect part, 
one flaw vitiating the whole result. But, when a hundred 
different personalities of hand labor have been stamped upon 
these parts, it is mechanically impossible that they should 
come together with the precision and perfection that the me- 
chanism requires. How far from perfect the best of this work 
is likely to be, may be inferred from the fact that one third of 
all the pieces made are rejected as imperfect, though they are 
still thrown together, covered with showy cases, and sent to 
different markets. It is obvious, therefore, that mere division 
of labor cannot produce a perfect result, while the further it 
is carried the greater are the chances of error and imperfec- 
tion. 

When the division of labor had reached a certain point, 
competition was sure to produce one of two results : either 
the industry itself must advance to a higher stage, or the 
manufacture must deteriorate. That point was reached when 
the Swiss obtained the virtual monopoly of the production ; 
and, as the manufacture did not develop a new order of re- 
sources, the alternative step was taken, and the business de- 
generated in character. If the watch could not be made per- 
fect, it must be made to appear so, and its imperfections be 
concealed. The door was thus opened to endless deceptive 
practices. Smooth and highly polished work, which every- 
body can see, and which is done by children, is cheaper than 
accurate wort, which requires skilled labor, and of which 
but few can judge. It was consistent with division of labor, 
aiming at cheapness, to give a high finish to non- acting sur- 
faces, while it was not consistent with it to give the utmost 
perfection to those parts upon which the working quality de- 
pends. Again, a watch got up with a fine appearance, but 
with no reference to permanent use, may still be safely war- 
ranted for a year or two, because " wear " does not take place 
in that time, and an essentially worthless article may perform 
well for a season. Thus a disjointed and piecemeal labor, 
competing for cheapness in the production of an article of 
which people generally are no judges, has led to systematic 
imposture, and the products of a fraudulent commerce are 
scattered broadcast over the country, while its victims are 
taxed millions of dollars annnally for the repair of shabby 
and dishonest work. 

We have here the legitimate consequences of a half-devel- 
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oped industry. Watchmaking had betn highly differentiated, 
but only in a low degree integrated : genius and enterprise 
had not yet been directed to organize and concentrate its op- 
erations. 

The efforts that have been made from time to time in Eu- 
rope to combine the numerous branches of the business in 
single establishments were all abortive, and served only to 
show that the need was recognized, although the conditions 
of its fulfillment were absent. The despotism of the conser- 
vative spirit, the dominance of hereditary habits, the cheap- 
ness and competitions of labor, and the ignorance and stolid- 
ity of factory operatives — all combined to prevent that final 
perfection of the industry which consisted in the unification of 
its multiplied processes. It is a significant fact that this im- 
portant branch of modern industry, though created by Euro- 
pean genius, and rooted in European experience, with bound- 
less capital at its command, and carried on by communities of 
artisans who were trained in watchcraft generation after gen- 
eration, and that, too, under all the stimulus of national rival- 
ry, should nevertheless be first brought to its highest stage of 
development in this country. 

Half a century after Europe had perfected the mechanism 
itself, the American mind perceived that another step re- 
mained to be taken, and that, to give the world the full bene- 
fit of all that had been done by the constructive ingenuity of 
the past, the watch must be made by machinery, and all the 
hitherto separate branches of labor be combined in one estab- 
lishment and under one direction. It is not yet twenty years 
since the company was formed which buiit the first American 
watch factory at Roxbury. The undertaking was certainly a 




Gilding the Wheals. 

formidable one. The various sporadic attempts to make 
watches in this country by band, commencing in 1812, had 
all failed, and there was no body of disciplined workmen to 
start with. Besides, the Swiss authorities would not permit 
the exportation of such machines, models, or drawings, as 
were already in, use — so that the American managers of the 
project were thrown back upon first principles, and had to in- 
vent their own machinery, and train their own workmen. 
The first experiment was thwarted by geological causes, the 
lightness of the soil producing a fine dust, which, although 
unheeded in other vocations, was fatal to the delicate opera- 
tions of watchmaking. The factory was therefore removed 
and located on the banks of the Charles River, a little above 
the village of Waltham. Embarked in a novel, expensive, 
and, as many thought, a Quixotic enterprise, the managers 
pursued a cautious but vigorous policy, and the first factory, 
which was even then thought to be of great dimensions, rap- 
idly expanded into an immense establishment, filled with ma- 
chinery superintended by seven hundred hands, and turning 
out some eighty thousand watches a year — more than are 
produced in all England, and three times as many as are made 
in any other establishment oi the kind in the world — while it 
is the only establishment in the world which makes the en- 
tire watch, case and all. 

An English watchmaker, in a recent lecture before the Ho- 
rological Institute of London, describing the results of two 
months' close observation at the various manufactures in this 
country, remarked in reference to the Waltham establishment, 
" On leaving the factory, I felt that the manufacture of watch- 
es on the old plan was gone." It was thus ingenuously con- 
fessed that American enterprise had made an industrial epoch, 
and beaten Europe in one of her oldest and most difficult pro- 
ductions. In this there is neither accident nor mystery, but 







Enameling the Dials, 
it is the result of a great law that can no more be resisted 
than the flow of the Gulf Stream or the advance of knowl- 
edge. An industry which stagnated for three centuries in an 
undeveloped condition, and which had been disintegrated for 



the last hundred years, was now for the first time brought 
into an all-connected and perfectly organized system. The 
engraving on the first page discloses the secret of this impor- 
tant revolution. It shows how completely the multifarious 
operations of this delicate craft are combined and unified, yet 



must have its infinitesimal play for " side shake " and " end 
shake ;" otherwise, an atom of dust or a rise of temperature 
would lock the parts, and stop the motion. To get this sys- 
tematic exactness, three grades of gages are used; the first 
and coarsest measuring to the ^1 - |T of an inch ; the second to 
the t-Jj-tj- of an inch 
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Firing the Dials. 

it represents but one department of the establishment. Single 
tools, which gradually grew into simple hand machines, with 
which a few of the parts of the watch had been produced, 
were here brought together, and hundreds of new ones, at 
many hundreds of thousands of dollars' cost, were created, 
and all interwoven, as it were, into one vast mechanical or- 
ganism. A single steam engine distributes its power by 
means of driving shafts through a whole colony of similar 
working rooms, and the result is the production of watches at 
the rate of one every three minutes, and with a uniformity 
and perfection which have at once and forever antiquated all 
previous methods, of the production. " The manufacture of 
watches on the old plan is gone," because the laws of growth 
have carried the industry to a higher stage of development. 
Let us note some of the conditions of this industrial advance. 
The first great point of advantage here secured is critical and 
decisive in watch work ; it is the highest possible accuracy of 
construction. The delicacy of hand operations is often re- 
markable, but it is only attained with great effort, and is al- 
ways variable. It has, besides, its limit, which falls immeas- 
urably short of the exactitude demanded in watch-machinery. 
When we approach the finest action of the nervous system, 
we pass beyond the control of the will, and errors become in- 
evitable. Lace makers, who work along the utmost border of 
tactual and visual sensibility, afford striking illustrations of 
this fact. Even the re-actions upon the nervous system, 
which come from mere change of locality, re-appear in the 
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quality of the tissue. When a lace maker begins a piece of 
fine work in the city, and finishes it in the country, the transi- 
tion can be detected in the fabric, which will present two dis- 
tinct aspects. Again, what is called the personal equation of 
telescopic and microscopic observers, is simply that source of 
error, in looking sharply at a fine object, which yields differ- 
ent results with different persons, which depends upon tem- 
perament, varies with the period of life, and has to be dis- 
counted in individual cases in order to arrive at the exact 
truth. Now watch work, in the precision it requires, takes us 
beyond this range of nervous aberration ; it is, if one may so 
speak, trans-visual and trans-tactual, so that the only way to 
get rid of errors is to get rid of personality itself. This is 
precisely what the American Watch Company does, it com- 
mits the whole work to machinery, and thus secures the accu- 
racy and uniformity that machinery alone can confer. The 
adjustment of parts is made with mathematical precision far 
beyond the reach of unassisted sense. It is not merely ex- 
actness of fitting that is here demanded, but, what is far more 
difficult, the minutest nicety of permanent action. Withpre- 
i sion there must also be freedom of movement, and each pivot 
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Thus nothing is left to the eye or the touch of the workman ; 
he commits himself to the mathematical guidance of his 
gages and to the precision of his machinery, and stamps 
an equal and certain accuracy upon the whole mechanism. 
The old watchmaker disappears, and the whole art is re- 
solved into the construction of correlated and unified ma- 
chinery on a very extended scale. Still, intelligent human 
agency is by no means superseded. 

The most accurate machine, like all earthly things, has 
its imperfections, and these the skilllul workman is ever on 
the alert to detect and rectify. By no lathe, for example, 
is it always possible to get a pivot turned exactly round. 
It has to be tested by gages, and brought to a standard 
in which the errors are less than the ten-thousandth of an 
inch. 

We have no space to describe or even to enumerate 
the multifarious operations of this immense establish- 
ment, although we found every department of it rich in 
curious instruction. We desire only to illustrate some 
of the difficulties that have been vanquished by machin- 
ery, and to show how the manufacture has been developed 
through the extensive integration of its numerous pro- 
cesses. 

The very first thingthat arrested our attention upon enter- 
ing the factory was a littie boy making screws. At first we 
could not conceive what he was doing, for the screws 
* he made were so fine that it takes nearly a hundred 
j, *± and fifty thousand to weigh a pound. On white pa- 
per they look like tiny dots, or specks, and an; much 
less distinguishable than the little cuts here repre- 
sented. Yet, when viewed with a strong magnifying 
glass, they appear like perfectly-finished little bolts. Though 
having two hundred and fifty threads to the 
taps and dies are so perfectly matched thattbi 
screws go closely and firmly to their places. 
They are made of fine steel wire, in lathes 
driven by steam-power. The end of the wire 
is applied by the attendant to the revolving 
die, and the thread is cut, and the head 
marked off and partially severed, almost in- 
stantaneously. The operator then inserts the 
screw into a little bar, with prepared holes to receive it, and 
snaps off the wire. Another is made in the same way, and 
inserted beside the first. A. row of them is thus set in an ex- 
act line, when the heads are pared down and polished by 
passing them over one wheel, and the slots are cut in the 
whole series by passing them over another. They are then 
unscrewed from the bar, and, after being tempered, are ready 
for use. 

These almost infinitesimal screws are made with great 
rapidity, and are nevertheless such exact duplicates that, they 
may replace each other indiffer- 
ently. This principle of the 
equivalence of parts pervades 
the whole construction of the 
watch. 

The most conspicuous as well 
as important parts of the watch 
are the wheels, which require 
to be brought to the highest 
possible perfection in two points, 
the teeth and the pivots. Let 
us see how these are attained by 
machinery. The wheels are 
made from the thin ribbons of 
sheet-brasa. These are passed 
rapidly through a punching- 
machine, which cuts out a blank 
or outline wheel at every stroke, 
are then threaded upon a rod, or spindle, and screwed firmly 
together. They are now placed in the tooth-cutting machine, 
where a rapidly revolving tooth plows a groove, or fturow, 
along the surface from end to end. The spindle then turns 
on its axis the width of one tooth, and another groove is cut 
beside the first. This is repeated sixty or eighty times, ac- 
cording to the number of teeth required in the wheel, and a 
girl will finish in this way ten or fifteen hundred wheels in a 
day. The most difficult wheel to make is the scape-wheel, 
owing to the peculiar shape of its teeth. A figure of it is 
given of ten times the actual size. We also represent the 
machine by which it is cut. Thirty 
punched blanks at a tine are placed 
upon the rod, which is then inserted 
in the machine, where it moves hack 
ward and forward horizontally. The 
end of a large cylinder is represented, 
which contains within it six lesser 
cylinders, and each of these carries a 
cutting-tooth pointed with sapphire. 
One of these small cylinders is n»w 
set going at the rate of eight thousand revolutions a minute, 
the horizontal rod at the same time moving steadily forward, 
and thus a groove is cut across the edges of the thirty 
mounted blanks. By automatic action, the horizontal rod 
slides back to its former position, and the large cylinder turns 
sufficiently to bring the second of the smaller cylinders with 
its mounted tool into place. It, in turn, is set to spinning ; 
the rod slides forward as before, and another portion of metal 
is cut away. When all the tools have been thus successively 
applied, the large cylinder has made a single revolution, and 




Punching Blank Wheels. 
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a single tooth on each one of the thirty blanks has been fin- 
ished. In this way the scape- wheels are turned out, thirty at 
a time, all exactly alike, and each tooth a perfect geometrical 
copy of each other. The machine thus combines rapidity of 
execution with the highest possible perfection of work. 

So much for the teeth of watch-wheels. Let us now con- 
sider the pivots —the little hardened-steel points upon which 
they run. This brings us to the most interesting part of the 
manufacture — the very romance of mechanics — the jeweling 
department, for the pivots run in perforated jewels. We have 
here the highest accuracy of human workmanship executed 
in adamant. That the watch may be " immortal as well as 
infallible," all its points of friction must be made of the hard- 
est substances that Nature produces, and these are the prec- 
ious stones— ruby, sapphire, chrysolite. They can be only 
worked by tools of diamond and by diamond-dust. Diamond 
drills and chisels are, made by skilfully working one diamond 
against another. Diamond-dust comes from Holland, and 
costs five dollars a carat, equal to seven thousand dollars a 
pound troy. 

The stones to be cut, which come chiefly from South 
America, and are growing scarce, are little rounded pebbles. 
These are first cut into slabs by a gang of thin circular saws 
of soft iron, the smooth edges of which are toothed with dia- 
mond-dust applied in oil, the little diamond particles being 
bedded in the soft iron by turning against a steel roller. The 
stone is then pressed against their edges and rapidly cat 
through, a specimen larger than a pea being sawn in slices 
in forty-five seconds. The slabs are then skillfully broken 
into minute pieces, and are ready to be turned in the lathe. 

When the American Watch Company commenced business, 
jewels were only made by hand mechanism and by imported 
experts. Even these could not make their own tools, but had 




Jewel with End-stone, 
or Cap. 



Escapement-wheel Machine. 

to send to England for them. The extending operations of 
the factory, by which one part of the watch after another was 
first produced by machinery, did not alarm the jewel makers, 
who said, '■ You will never be able to disturb our branch of 
the work." But they were informed, one disagreeable day, 
that the thing was done, and their monopoly ended. Machin- 
ery, worked by steam, bad been applied so successfully, that 
jewels, more perfect than those before made, could be pro- 
duced by girls after a week's practice. 

In watches of the best construction all the bearings of the 
pivots are jeweled, and little bits of precious stones of mic- 
roscopic precision of form are also set in the pallets to act 
upon the teeth of the scape-wheel. 

The watch, bearing the trade mark of the " American 
Watch Company," is completely guarded against wear by fix- 
ing precious stones at all its essential 
working points; it contains nineteen 
jewels, while the, watch next lowest in 
grade contains seventeen. The balance- 
jewel always has an end-stone, or cap, 
as represented in the cut, the balance 
running on the end of its pivot in order that it may have the 
utmost freedom — the pivot being but the T -J ¥ of an inch in 
diameter. Diamonds are sometimes used for end-stones, but 
rarely, if ever, for jewels, it being next to impossible to drill 
a hole sufficiently small in so hard a substance. 

It is here, in matching the jewels and pivots, that we meet 
with the first exception to the policy of American watch con- 
str ction ; but even this, so far from being a real exception, 
forms the most impressive illustration of the perfection to 
which the system is carried. In forming all parts of the 
watch, one piece is so exactly like any other of its kind, that 
a thousand might be taken to pieces ani mixed up, and then 
reconstructed with pieces taken indifferently. But in open- 
ing out and smoothing the fine jewel-holes, and in giving to 
the steel pivots their exquisite polish, microscopic differ- 
ences arise which make it necessary to match them by exact 
measurement. The pivots are first classified by a girl, with 
a gage which measures to the ten-thousandth part of an inch. 
The jewels are then similarly measured and classified, and 
jewels and pivots of the same number exactly fit. But for 
each pivot of a particular watch a jewel is selected, with a 
hole which is a degree or ten thousandth part of an inch 
larger, so that there may be sufficient play. Each watch is 
numbered, and the exact size of all its pivots and jewels is ac- 
curately' recorded. Note now the advantage to the watch- 
owner of this highly perfected system. If any minutest part 
of his watch fails, wheel, escapment, pivot, or jewel, in whit- 
eve:- part of the world he is,jif it is reached by the postal system, 
he can write to Waltham, and by return mail get an exact 
duplicate of the failing piece. Thus, in its highest stage of 
development, this complex and beautiful industry has itself 
become integrated with the highest and most comprehensive 
agencies of modern civilization. 



Of course, in producing a work of such complexity as the 
finished watch there must be many operations which are 
largely manipulatory ; such, for instance, as enameling and 
firing the dials, melting, purifying, and casting metals, gild- 
ing the works, etc., some of which operations are here pictor- 
ially illustrated. But in all these processes numberless in- 
genious devices are introduced for simplifying and expediting 
the work, while so great is the magnitude of the production 
that it secures the utmost limit of industrial economy. 

When all the parts of the watch are finished, they are 
brought to the train room and put together, and then pass 
into the regulating department to be adjusted. This is in- 
dispensable, as no attainable exactness of workmanship, 
though the most expert and experienced finisher spent half 
his lifetime upon it, can produce a watch which, when first 
set up, will run with precision. The train may move with 
accuracy, as it is passive ; but the will and temper of the more 
living parts are not to be caculated upon beforehand. The 
conflict of the springs — the mainspring steadily forcing the 
hair-spring, and the hair spring striking back half a million 
times a day — must be composed and harmonized. And so the 
adjuster sits down to the watch like a physician beside his 
patient, notes its languid or levered pulse, and makes such 
regulative prescriptions as will bring it to normal action. 

But the door to extravagance is here widely opened. 
Watches, are, in fact, like horses. There is the practical 
roadster, and the valuable carriage horse, for daily, substan- 
tial service; and there is the high-blooied race horse, ex- 
pensive, delicate, requiring sedulous care, of no use except 
upon a few grand occasions, and then only of a, fancy use. So 
there is the substantial every-day watch, moderate in cost 
and reliable in performance ; and there is the highly finished, 
exquisitely adjusted article upon which, like the race horse, 
you can expend a great deal of money for a few seconds 
of time. Sijch, however, are demanded, and so the 
American Watch Company produces them. But they 
are, of course, costly, because of the amount of atten- 
tion which must be given to each individual watch. It 
has to be put through a six months' course of train- 
ing, tried repeatedly in all positions, terrified in an 
oven, chilled in a refrigerator, and so exactly adjusted 
that none of these changes will disturb its rate of go- 
ing. But these watches entail upon their possessors 
the most vigilant care, if the fine results they are in- 
tended to give are to be realized. It is to the manu- 
facture of the simplified and substantial watch, elegant 
but not gaudy, and running with all desirable accuracy, 
such a watch as everybody can afford and depend upon, 
and which is cheapened by improved production with- 
out being lowered in character, that the American 
Watch Company has brought its resources of skill, en- 
terprise, and capital. 
Let us now see what is the gain to the public of this higher 
development of watch-making industry. It is commonly said 
that the price of any commercial article depends upon the 
proportion between the supply and the demand; and this 
may be true of such things as wheat and coal, of the quality 
of which the customers are competent judges. But in a large 
class of commercial articles another element comes into the 
case, and that is the guarantee to the purchaser of the excel- 
lence that is alleged. The buyer has to pay for two things : 
first, the cost of production of the thing purchased ; and, sec- 
ond, the cost of verifying its character. The goodness' of 
loaf sugar, for example, is so obvious at the first glance that 
the consumer requires no guarantee of it, and of course will 
pay for none ; but tea, on the other hand, is something of 
which it is very difficult to judge, and the consumer has to 
pay for the assurance of its quality. Hence, the price of loaf 
sugar is uniform, the profit on it is small, and the grocer not 
desirous to sell it. The price of tea, on the contrary, is vari- 
able, the profit on it large, and the dealer anxious to sell. 
This leads, to mixing different grades, to adulteration, and to 
reckless lying about its properties. He who should devise 
some means by which tea could be j udged of as accurately as 
loaf sugar would save the cost of verification in this article 
and stop imposture, though, in doing the public a service, 
he would, at the same time, incur the hostility of the grocer. 
Now, of all articles of commerce (except drugs), there are 
none which illustrate this double element of cost in as 
marked a degree as watches. We pay fairly for their actual 
production, and then we have to pay a still larger price to be 
assured that they are good. This last payment is the trader's 
great source of profit, and he is doubly tempted to make the 
most of it by his own greed and by the buyer's credulity and 
inexperience. Most purchasers know nothing of watches, and 
are without protection against the plausible deceit and 
urbane extortion of avaricious dealers. This again reacts 
against the purchaser, for, with the prevalence of trade 
frauds, the premium for verification rises, so that in buying a 
" Frodsham" or " Jurgensen" we pay one price for the mak- 
ing of the article itself, and two or three more to bo assured 
that it is what it professes to be. 

It is here that the American Watch Company comes to the 
protection of the purchaser. It relieves him of this exorbit- 
ant charge for verification. The unrivaled organization of 
its industry is a pledge of superior work, which public exper- 
ience has abundantly justified, and is the purchaser's suf- 
ficient assurance of the character of the article ; and, as he 
needs no guarantee of the trader, ho may justly demand it at 
a moderate profit. Resting in its superior advantages of pro- 
duction, this company is working for a home market, and has 
an interest in cultivating the friendly fueling of watch buy- 
ers by giving them full value. Unlike the, unknown and 
irresponsible makers who send their watches across the 
ocean, where they may never hear of them again, it appeals 
to the intelligence of the American people, by whom it may 



be always reached, and held to its guarantee that all Wal- 
tham watches have the character they are represented to 
have. 

The two great systems of watch production — the American 
and the Swiss — are now in conflict ; the one representing a 
highly developed, and the other a half -developed industry ; 
the one appealing by a direct and open policy to the interest 
of the consumers, and the other to the cupidity of dealers 
through the artifices of trade. That many dealers should 
prefer to sell a foreign article at a speculating advance is 
perhaps natural ; but the buyer should remember that their 
hesitancy in commending the Waltham watch, or their de- 
preciation of it, is his guarantee that he gets that article by 
paying a moderate profit. In making inquiries of a reputa- 
ble jeweler as to the cause of the popularity of Swiss watches 
with the trade, he frankly answered : " They are popular with 
the trade because they afford a large profit to both jobber and re- 
tailer." The tactics of many dealers thus become sufficiently 
transparent. 

There is another advantage which the public gains from 
the patronage of well made watches, which, although it 
may be thought remote, deserves to be better appreciated ; it 
is derived from their durability and permanence of value. 
Commercial articles have a wide range in this respect. 
Matches and cigars, for example, perish in a single use, 
while precious stones lose none of their value by centuries of 
wear. The full jeweled, thoroughly made watch, with the 
care that is suitable to it, ranks almost among indestructible 
things. We often meet them running well after fifty or 
sixty years' use ; those that have seen a hundred years are 
not rare ; and one was exhibited at an English antiquarian 
fair which was made two hundred years ago, and was still a 
" going watch." With the higher perfection of modern man- 
ufacture the wearing quality is increased, so that a well-made 
watch, well cared for, should outlast many lifetimes. And 
what object is so fit for transmission in families from gener- 
ation to generation as the watch — a thing so beautiful, so 
personal, so social, which daily takes its life from its owner's 
life, and thus links the rising children to the disappearing 
parents in a kind of vital continuity, wtrle around it cluster 
all the tender reminiscences of loved ones that are gone? 
What relic of the past is so suited to stir the deepest sensibil- 
ities as that by which an ancestor has guided the course 
of his life until time removed him to where there is time no 
longer ? 

We may perhaps have too little of this feeling, as Europe 
may have too much of it ; but while we wisely refuse to par- 
cel out the earth for the lineal glory of a few families, we 
should not neglect the lesser family mementos. The Amer- 
ican watch has eminent claims as the true Republican heir- 
loom — a triumph of industry in an age of industry, it, sym- 
bolizes the progress and dignity of labor ; a product of Amer- 
ican enterprise, it is associated with the sentiment of patriot- 
ism ; moderate in cost, it is accessible to the body of the peo- 
ple, and, thoroughly made, it is prepared for a lengthened 
future. Of the half a million which the American Watch 
Company has already constructed, many are no doubt des- 
tined to be prized by our distant descendants. When a hun- 
dred years have rolled away, and the continent is reclaimed 
to civilization, and telegraphs inclose the globe like a net, a 
white-haired man shall say: "My son, when I pass away, I 
shall leave you this watch. It has been in our family for a 
century. It was made at the great center of the watch man- 
ufacture — Waltham — and was one of their earliest produc- 
tions, when they had revolutionized the industry, and trans- 
planted it to the New World ; it was my grandfather's insep- 
arable companion through the great civil convulsion which 
ended slavery in the United States ; it has counted out the 
precious minutes for two generations, and it will soon mark 
the moment of my own departure ; it has been a faithful 
servant; cherish it with care for its fidelity and its sacred 
memories.' 

In closing this article we would call attention to one fea- 
ture of the Waltham Watch Factory which impreses the 
thoughtful visitor with a feeling of sincere gratification ; it is 
the fine aesthetic taste which is manifested in all its arrange- 
ments and surroundings. Nothing, certainly, is more fitting 
than that a thing so exquisite as the watch should be born 
and cradled amid scenes of beauty, or that those who produce 
it should he surrounded by the most tasteful and agreeable 
influences. There is nothing that suggests the usual close 
and sunless dinginess of the manufactory. Windows, open- 
ing at all points of the compass, let in floods of light, give 
access to the fresh breezes, and open the prospect to the most 
charming scenery. On one side is the beautiful river, on the 
other an elegant park surrounded by the neat cottages of the 
workmen, while the quadrangle within, with its summer 
house smd fountain, is filled with neatly kept shrubbery. 
Even the engine room, usually a grimy and greasy den, is 
here a spacious conservatory crowded with all varieties of 
plants, and festooned with flowers. In fact, the whole aspect 
and spirit of the place betray the intelligent sympathy of the 
managers with their largo family of working people, men, 
women, and children. 

There is something here more than mere sentiment. In 
carrying machinery to such a pitch of perfection as is here 
attained, and in changing dead hand labor to a mere light 
superintendence, the mind is greatly released, and is left free 
to interest itself in surrounding things ; and thus, by offering 
to the contemplation of the laborer the beautiful things of 
art and nature, he not only has a constant source of pleasant 
and improving suggestion, but the frame of mind so induced 
cannot fail to react favorably upon the work performed ; 
pleasant feeliiigs are ever a stimulus, while painful ones are 
slepressing and obstructive. There is, indeed, to us a still 
deeper meaning in this kindly solicitude of the American 
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Watch Company for the enjoyment of their employes ? Does 
it not foreshadow that grand step which yet remains to be 
taken in the growth of the world's industry, the final har- 
moDy and complete integration of the interests of employer 
and employed V 



manufacture of Russia Sheet Iron. 

Herbert Barry, Esq., late director of estates and ironworks 
of Vuicksa, thus describes the manufacture of sheet-iron in 
Kussia : 

" The refined iron is hammered under the tilt hammer into 
narrow slabs, calculated to produce a sheet of finished iron 
two archimesby one (fifty-six inches by twenty-eight inches), 
weighing when finished from six to twelve pounds. These 
Blabs are called balvanly. They are put in the reheating fur- 
naces, heated to a red heat, and rolled down in three opera- 
tions to something like a sheet, the rolls being screwed 
tighter as the surface gets thinner. This must be subse- 
quently hammered to reduce its thickness and to receive the 
{/lance. A number of these sheets having been again heated 
to a red heat, have charcoal, pounded to as impalpable a 
powder as possible, shaken between them through the bottom 
of a linen bag. The pile then receiving covering and a bot- 
tom in shape of a sheet of thicker iron, is placed under a 
heavy hammer ; the bundl-*, grasped with tongs by two men, 
is pocked backwards and forwards by the gang, so that every 
pan may be well hammered. So soon as the redness goes off 
they are finished, so far as this part of the operation goes. 
So far they have received some bf the glance, or necessary 
polish ; they are again heated, and treated differently in this 
respect, that instead of having powdered charcoal strewed 
between them, each two red hot sheets have a cold finished 
sheet put between them ; they are again hammered, and, 
alter this process are finished as far as thickness and glance 
goes: 

" Thrown down separately to cool, they are taken to the 
shears, placed on*a frame of the regulation size, and trimmed. 
Each sheet is then weighed, and after being thus assorted in 
weights, are finally sorted into first, second, and thirds, ac- 
cording to their glance and freedom from flaws and spots. A 
first class sheet must be like a mirror, without a spot in it. 

" One hundred poods of balvanky make seventy lbs. of fin- 
ished sheets ; but this allowance for waste is far too large, 
and might easily be reduced. Four heats are required to 
finish. 

" The general weight per sheet is from six to twelve lbs., 
the larger demand being from ten to eleven lbs. ; but they are 
made weighing as much as thirty lbs., and may then almost 
be called thin boiler plates, being used for stoves, etc. Be- 
sides the finished sheets, a quantity of what are called red 
sheets are made, which are not polished, and do not undergo 
the last operation. 

" Taking the Michselofskoi Works, which are the largest 
sheet-iron ones in the Empire, I found that the power running 
the sheet rolls was equivalent to forty horses, the rolls mak- 
ing seventy to eighty revolutions a minute. The hammers 
used are powerful, having the surface of the stroke very large 
— just the contrary shape there to the ordinary tilt-hammer. 
A gang turns out in a shift from 450 to 500 sheets. 

" In the central works, where they make sheet iron from 
puddled iron, they roll it into the necessary size, and then 
roll this balvanky into half-ready sheets with the same sort of 
rolls as are used in the North, but which however run much 
slower ; the finish being given also by hammers in the same 
mariner, but leaving out the final part of the operation of 
placing cold finished sheets between the hot unfinished ODes, 
The hammers are not so heavy, and the heating furnaces are 
not so well constructed and do not regulate the flame as well. 
The trimming, sorting, etc., are carried out in just the same 
way. 

" The -waste is really greater in the Central Works than it. 
should be in the North, as the hammered iron does not leave 
such a raw edge as the puddled. 

" A fact that proves the superior manufacture of the North 
over the north parts of the empire is, that whereas in the 
former sheet iron is the best paying, in the latter it is the 
worst business. . . . 

" For the us°s to which sheet iron is put ductibility is of 
the first consequence, and no sheet iron is of passable quality 
that will not bend four times without breaking ; some made 
in the Oural I have bent as many as nine times without show- 
ing the break. Coupled with this quality the glance must be 
taken into consideration, as good polished iron will not take 
so much paint as the inferior polished." — Bulletin of the 
American Iron and Steel Association. 



Brave Act of an Engineer, 

Chmnbers' Journal tells the following incident of nerve on 
the part of an English locomotive engineer : An engine left 
standing at a station was " thrown out of gear," as it is called 
— that is, its machinery was so purposely deranged that it 
could not move in either direction ; but, from this having been 
imperfectly done, it at last got under way, very slowly at 
first ; but the regulator being jerked open, it soon attained a 
terrible speed, which was all the more alarming, as it had 
started on the down line, and was running towards London. 
The effect of this, of course, would be that it must, sooner or 
later, run headlong into the first down train, and there seemed 
no possibility of averting a more awful accident than had 
ever yet taken place. A ballast driver, however (one who has 
charge of the train of earth trucks which convey the mater- 
ial for making the lofty parts of new lines, and also remove 
the soil from cuttings), saw the engine running without a 
driver, and, with wonderful nerve, left his siding, and at full 
speed dashed after the flying locomotive. This was desper- 
ately hazardous, for, had they encountered a train, he would 



not only have been killed, but, by the presence of his engine, 
would have rendered the inevitable accident more fearful — 
the reader, of course, understands that he, too, was running 
" up" on the " down " line. However he caught the runa- 
way, and leaping from his own engine on to the tender, he 
reversed both engines and ran back to the station — -some six 
miles — as swiftly as he could, arriving there safely, just in 
advance of a passenger train. 



THE CARPENTER SELF-THREADING AND SELF-SETTING 
NEEDLE FOR SEWING MACHINES. 



Among the many things to be exhibited the Fair of the 
American Institute, this season, will be the device herewith 
illustrated. It is the invention of a woman, and displays a 
a great deal of ingenuity and inventive capacity. The neat- 
ness of the device, and its freedom from complications will at 
once impress practical minds. 

The object of the invention is to produce a needle that can 
be threaded with the utmost ease and facility, a,nd, at the 
same time, to render it self-setting, so that the difficult and 
nice adjustment of the needle, now necessary on most of the 
machines in the market, may be accomplished with the same 
ease and certainty as is done on the "W ilcox & Gibbs ma- 
chine. 
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The general form of the needle is shown in Fig. 4. The 
upper portion is bifurcated as shown at C, and from the mid- 
dle of the bifurcation the needle is split longitudinally down 
to the eye, and no further, so that a thread, placed in the 
fork of the. needle, the ends being drawn by the hands and 
pressed down towards the eye, will pass through between the 
two divisions down into the eye, when the parts of the needle 
will close like a spring above it, and hold it from slipping 
back again. 

The end of the needle arm, when made like that on the 
Wheeler & Wilson machine, is formed as shown in Figs. 1 
and 2. A clamp, D, is shown, turned aside, in Fig. 2, to dis- 
play the manner of inserting the needle. The legs of the 
fork of the needle are nicely fitted into a groove formed in 
the end, E, of the needle arm, and when the clamp, D, is 
is turned back over the fork, as shown in Fig. 1, and a nut, 
which runs on the pivot of the clamp, D, is turned down, the 
needle is firmly held in its place. Moreover, it is always held 
in one place, and the right place, so that it might be inserted 
in the dark by a person familiar with the adjustment. 

The end, E, of the needle arm, and the clamp, D, are both 
slotted to correspond with the upper part of the split in 
the needle, A, Figs. 1 and 2, and a hole, B. corresponding to 
the curve of the forked part of the needle, is drilled through 
the end of the needle arm and the clamp. 

The needle and clamp being set in position, the needle is 
threaded by putting the thread through the hole, B, the lat- 
ter being so large that the thread can be put through it in the 
dark, if desired, the fingers being guided by the sense of 
touch, instead of sight. The thread is then drawn down 
through the slots in the end of the needle arm and the split 
in the needle, and into the eye, as above described. 

It is claimed that the increased elasticity given to the needle 
by this form of construction renders it less liable to break 
than when made in the old way. In an experiment with one 
of them, attached to one of the Empire sewing machines,and 
working upon the heaviest kind of shoes made on that kind 
of machine, we are told that it made sixty pairs in a single 
day without breaking or causing any kind of inconvenience. 
This would seem a sufficient test of its strength, and its con- 
venience when applied, as it can be, to any kind of sewing 
machine in market, will, we think, be obvious to all conver* 
sant with the operation of such machines. By its use, neither 
the eyes nor the patience of the operator is tried in thread- 
ing or setting the needle, each of which manipulations may 
be performed in a perfect manner in a moment of time, by the 
most inexperienced person. 

In shuttle machines, the clamp is made as in Fig. 8, the 
general principle being the same as in the others. 

A reissue of patent on this invention was granted to Miss 
Mary P. Carpenter, of San Francisco, Cal., May 31, 1871. 

Arrangements are being made for the general introduction 
of the improvement throughout the United States and Europe 
patents having been secured in all the principal States of 
Europe. Call upon, or address for further information, the 
Carpenter Sewing Machine Needle Co., or A. E. & C. E. Tilton, 
95 and 97 Liberty St., New York. 



2 he Editors are not responsible for the Opinions expressed *y their Cor. 
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Steamboat Speed. 

Messrs. Editors : — In the Scientific American of the 
6th inst. your correspondent writing under the above title, 
after giving the speed of many of the fastest steamboats upon 
the Mississippi for the last twenty-six years, showing but 
very little increase of velocity during that time, notwith- 
standing considerable improvements in the steam engine, 
asks the very pertinent question : " Is it not because the 
model, which is nearly the same to-day that it was a quarter 
of a century ago, is faulty ?" Here is undoubtedly the diffi- 
culty. The water when moved from the track with a low 
velocity, interposes but a slight resistance. But the fluid re- 
sistance increases at such a high ratio that after a vessel has 
run up to what sailors call " her lines," thereafter an aug- 
mentation of power, as all practical steamboat men know, 
produces but little more speed. This is as true of the three 
miles an hour canal boat as the twenty miles an hour North 
River steamer. 

Whilst every improvement in the steam engine and boiler 
must have an important bearing on steam navigation, the 
direction in which to look for great and beneficial changes 
must be the model. 

Whilst the general proposition is true that the model 
that shall force the water out of the track with the least 
velocity, at a given speed, other things being equal, will 
produce the fastest boat, there are conditions of speed which 
this proposition does not embrace, which are scarcely less im- 
portant. And here is the great problem. What are those 
conditions, and how are they to be met ? I know of but one 
man who can probably answer these questions. 

The books treating upon hydrodynamics and the laws of 
fluids as they affect navigation have not satisfactorily an- 
swered them. He to whom I refer was the designer of the 
rams Avenger and Vindicator, of the Mississippi Squadron 
of the late war. These were built at New Albany, Indiana, 
in 1863-4 by Messrs. Hill & Pane, ship-builders of that city. 

Having been there during a part of the time of their con- 
struction, and having seen them in service during the war 
on the Western rivers, and having conversed a number of 
times with the officers of the fleet having these vessels in 
charge, in reference especially to their speed, I am able to 
state the following facts, which I believe are entirely reli- 
able : 

The Government having lost two rams in operations upon 
the Mississippi, determined to build two more to supply their 
loss. After plans had been virtually settled upon, a person 
not claiming to be a ship-builder, but to have made careful 
experiments in hydrodynamics, and to have given much at- 
tention to the subject of the fluid resistances as they affect 
the movements of ships, suggested to the officers having 
charge of the construction of these rams that by an alteration 
in those parts of their hulls which remove from and close the 
water into their tracks, a very great increase of speed could 
be obtained, and that, too, without changing their general 
proportions, altering their contemplated draft, or in any way 
changing their plans for machinery. 

The velocity which had been contemplated for these rams 
was not over about nine miles an hour. As they were to 
have great width for their length, and to be with flat bot- 
toms, deep down, on account of their great weight of con- 
struction, heavy casemates, and armor. 

This philosophical experimenter represented that if they 
would alter the plan of one of them but a very little in the 
way he advised, instead of nine miles an hour they would get 
twelve or thirteen miles an hour out of her ; and that if they 
would consent to the alteration of the other a little more, she 
would develop a speed of sixteen miles an hour. This would 
be much faster than the swiftest steamers on the Mississippi 
when loaded to their contemplated draft. And as these were 
to be comparatively blunt boats, and to possess no more 
power than ordinary vessels on the river, of their size, such 
expectations seemed wild and visionary. But, if his experi- 
ments showed what he claimed, and his philosophical demon- 
strations were correct and his mathematics accurate, then his 
conclusions, however extravagant they appeared, must fol- 
low. No one ventured to dispute his science. But they 
could discredit his conclusions, and that, we think, they all 
did. But as these proposed changes would give the Govern- 
ment certainly as good vessels as they had contemplated, and 
perhaps a little better, and would occasion but slight addi- 
tional expense, these proposed changes were adopted. Their 
models, though symmetrical and beautiful, were very peculi- 
ar. I shall not attempt to describe them. 

But what seemed to surprise every one but the inventor 
himself was, that when they came to try the speed of these 
rams they actually ran considerably faster than he had pre- 
dicted. Questioning him in regard to that, he said that he 
had promised the Government officials "not as much as he 
had intended to give them, but more than they would be- 
lieve," and " that he thought it would be policy, in view of 
future and higher developments of his theory, to do better 
than he should promise." 

These rams were great favorites with the officers of the 
fleet. Admiral Porter pronounced the Vindicator the fastest 
of them — not only the swiftest vessel in his squadron (com- 
prising over one hundred vessels) but unquestionably the fast- 
est vessel on the Western waters. On account of her great 
weight the Vindicator was always down to a draft of about 
six feet, and with a bottom entirely flat, except at the ends, 
she at all times ran in the condition of a loaded boat on the 
Western rivers. And, although her boilers and engines 
were only of the size and power of ordinary boats of her class 
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and notwithstanding she carried no higher steam than other 
boats, it was well known on the river that there were no 
boats that could beat her. And we see by the great race re- 
cently on the Mississippi, between the It. E. Lee ani the Cin- 
cinnati, that although they ran light — one of them even re- 
fusing to carry passengers — and probably did not draw on 
the race more than 3^ or 4 feet of water, they failed to come 
up to the reputed speed of the Vindicator. But what would 
probably her speed have been if she could have been light- 
ened up to a draft of only 3 1 or 4 feet ? Her inventor claimed 
that in the models of those rams he was confined to very 
narrow limits, that he could build boats that, without using 
more power than other boats of their size and draft, could 
run as fast again as the Vindicator. He contended that the 
ship-builders were at work in the dark, that they knew not 
the operation of the laws of fluids in navigation, and that the 
books which pretended to teach them only misled, that phil- 
osophers had made careful and valuable experiments in hy- 
drodynamics, but they had not the wit to understand them. 

But why have not these experiments been followed up ? 
Why has the valuable information which dictated the forms 
of these rams been allowed to sleep ? Ideas born before their 
time die of inanition, and must be born again when the world 
is ready to receive these young immortals. Surely tliu is not 
before its time. Is anything more imperatively demanded 
than rapid and cheap locomotion upon the water? 

The inventor claimed that the forms of these rams were 
suggested by valuable discoveries of his own in hydrodyna- 
mics. If so, they ought to be made public. Scientific discoveries 
belong to the world. What I have stated in reference to the 
velocities of these boats, can be corroborated by Messrs. Hill 
and Pane, the builders above referred to by Capt. Selfrage, 
late explorer of the Isthmus of Darien, who commanded the 
Vindicator, and also by the distinguished commander of the 
Mississippi Squadron, Vice-Admiral D. D. Porter. Perhaps 
those shipbuilders can explain why those valuable experi- 
ments, for those rams were regarded by the inventor as mere 
experiments testing his theory, have to all appearances stop- 
ped there. 

I have detailed these facts to confirm the proposition 
with which I started, to wit : That we must look to better 
models for better results in velocity than we now have, and 
also to exhibit a marked success in that direction, which 
ought to be quickly followed by others. The designer of 
these rams, undoubtedly went to work in the right way. 
He sought by careful experiments in hydrodynamics, to under- 
stand thoroughly the operation of the laws of fluids as they 
affect navigation. That here was a proper field of inquiry, 
was apparent, from the fact that philosophers, experimenters, 
and writers on these subjects, generally disagreed in their 
conclusions, and the experience of every day disproved their 
theories. There seemed but one certainty, and that was, that 
they were all wrong. It was stated by some authors, that 
" the resistance of bodies moved in the water was in the ratio 
of the square of the velocity " ; others. " in the ratio of the 
cube" ; another, " in the simple ratio of the velocity." There- 
fore, it was first necessary to understand the experiments ; 
those experiments which had not been comprehended. He 
began by reconciling the apparent contradictions of the ex- 
periments in Ms own. These not only showed the truth as 
it really was, but also how the wrong conclusions had arisen, 
He then laid down his forms for ships, with the probability 
that he would not be disappointed in the practical result, and 
he was not disappointed. 

It is to be hoped that these experiments in ship-building 
will be continued either by him, or some other not his inferior 
in the requisite knowledge. Let his bold assertion be well 
tested " that ships can be built that can run with more than 
double present velocities, and with cheapness of movement 
in the ratio of increased velocity, as compared with other 
vessels." 

This looks improbable) as do all great things, until accom- 
plished. ; but if achieved, will fairly earn for the inventor 
high distinction among men, and confer upon the world at 
large, an inestimable benefit. 0. K. 



tin cans ; and if any hurtful compounds are formed they are 
so small in quantity that they are not perceived. 

Cincinnati, Ohio. H. W. S. 



Glass vs. Tin Fruit Cans. 

Messrs. Editors : — Seeing an article on page 69, current 
volume, Scientific American, by F. M. Mills, calculated, as 
I think, to mislead persons desirous of canning fruit and 
vegetables, I will say that my wife has had some eight years' 
experience, and usually cans from ten to fifteen bushels. We 
commenced with tin, as all our neighbors had done, first by 
soldering tops on, then using sealing-wax instead of solder. 
The tin soon went into disrepute with persons able to pur- 
chase better; then came the glazed-stone ware, and glass with 
tin tops and sealing-wax, and about the same time the glass 
self-sealers with tin or zinc tops, and lastly the glass self- 
sealers with glass tops, which are now used in preference to 
all others, having been used for some three years their ad- 
vantages have been fully tested. I sell annually upwards of 
1,200 at retail, and this season glass takes the place of tin 
and stone with all who feel able to pay the difference in cost 
— the glass costing a little over double what the tin costs — 
while selling 6 dozen each, tin and stone cans, I have sold 50 
dozen glass, principally self-sealers with glass tops. 

Your correspondent, Mr. Miller, says the tin will not rast 
with four years' use, and that the fruit retains its flavor one 
quarter better than in glass cans. His experience must have 
been with much better tin cans than our tinners make, and 
very imperfect glass cans. We consider that the glass retains 
all the original llavor of the fruit, and he admits that the 
tin does not . 

One material advantage the glass possesses with inexperi- 
enced hands is, that if the fruit is not properly prepared and 
sealed, it will show it in a few days after canning, when it 
may be opened, brought to a boil, rcsealed, and saved. 
Watertown, Tenu. W. L. W. 

[Our own experience accords with that of this correspond- 
ent. We have had large quantities of fruit put up in glass 
jars for years, and find that the fruit keeps admirably, without 
loss of color or flavor, unless set in a light place, in which 
case its color will turn. For the canning of fruits for market, 
glass is not so convenient or cheap as tin, but we find it all 
that is required for domestic use. With proper care, very 
little loss from breakage will be experienced. — Eds. 



about ten thousand yards, or not quite two miles. In a great 
battle extending over several miles, and in operations, such 
as those now going on, extending over a large area — say 
forty or fifty miles — these field telegraphs would have to be 
very numerous in order to keep up communication witli all 
points of the line. While the cable is being laid, the electric 
apparatus is in the first compartment of the first carriage, 
in charge of the chief telegraphic operator, who works it from 
the moment the cable starts to the time when it reaches its 
destination. In this way it communicates to the station of 
departure, with which it is in constant correspondence, such 
information as may be picked up in its progress — such, for 
instance, as the sudden appearance of the enemy in an unex- 
pected quarter, or the discovery of obstacles to the march of 
the troops, owing to the peculiar configuration of the coun- 
try, and the like. 



"Tin Fruit Cans Once More. 

Messrs. Editors; — In your issues of June 18, August 20, 
and September 8, you have articles discussing the dangers 
arising from using tin plate for making fruit cans. 

The statements made by the first writer may affect injuri- 
ously a large trade, and it is important to know if they are 
true. Here in the West, we make very large quantities of 
tin fruit cans of what is known to the trade as " coke tin." 
The iron which forms the body of it is of an inferior quality, 
but good enough for such cans which are only used once, and 
one use is all they will stand. I have seen some of them so 
eaten through by one year's use, that I could wring off the 
tops at the line showing where the contents readied to. 

Charcoal tin, which is, however, very seldom used, I have 
known to last over ten years, and then would only be dis- 
colored, and were thrown away only because very much di- 
lapidated by many bruises. 

As to the solder used, we generally make it of half tin and 
half lead, which is the same, I believe, as that used by Tubal 
Cain, the first worker in metals. If much more lead is used 
the solder will not flow, and is more costly than the fine 
solder, becauBe it takes a greater quantity. Both coke and 
charcoal tin plates are covered, I believe, with the same 
coating, tin. 

The Baltimore cans, some of them at least, are soldered by 
a different process from ours, Which makes a much stronger 
seam, and, so far, is better ; but in their kind of seam, I sup- 
pose they might Use a coarser solder \ whether they do or 
not I do hot know. 

1 have never heard of any injury arising from the use o 



military Telegraphy. 

The use of telegraphy in warfare is very ancient ; but in the 
early ages it was limited to signal fires on the tops of hills, 
and to wooden frames having movable arms. These ma- 
chines, called " semaphores," were in use down to very recent 
times. Electricity has, however, nearly superseded all other 
modes of telegraphy. For military purposes it was first 
tried on a grand scale during the Crimean war; but field 
telegraphy was greatly developed during our own civil war. 

The military telegraph differs entirely in appearance, 
though not in principle, from the ordinary telegraph. It has 
no need, as the latter has, of long wooden posts, with their 
apparatus of supports for the wires, nor of fixed stations for 
the manipulation of the electric battery and signals. Its 
" wants," if one may use the expression, are very simple. It 
is an ambulating machine, and its wires are laid along the 
ground, it mattering nothing what the nature of the soil is, 
whether stony, flinty, grassy, or fallow, or whether it is laid 
through marshes or rivers or ditches filled with mud. The 
wire is so made as to be capable of resisting the trampling of 
horses and the crushing of wheels of the heaviest vehicles on 
common roads, though not that of artillery or of a railway 
train. Of late the French military authorities have paid 
great attention to military telegraphy, and before the war 
broke out they instituted a series of experiments on it at the 
camp at Chalons. Lines of wires were laid down in every 
direction on the public roals, and allowed to remain there 
day and night for whole weeks at a time, subject to all the 
passing traffic of horses and vehicles of every description, and 
to every change of weather, and it was found that notwith- 
standing all these trials messages could be transmitted with 
perfect accuracy and facility. The wire witli which the ex- 
periments were tried, and which is used at this moment by 
the French, is simply a line about one fifth of an inch in 
thickness. It is a sort of a miniature snbmarine cable, which, 
being protected by a strong covering, is capable of resisting 
the dangers of rupture and crushing, and to the eye of the 
uninitiated presents the appearance of a thin tarred rope. 
In the center of it four threads of copper twisted together 
form the metallic' portion which is to conduct the electric 
fluid, or rather the electric motion. A final spiral of cotton 
surrounds them ; over this is a thin coating of india-rubber, 
and the whole, wrapped in a species of vegetable hair, is fast- 
ened together and held by two ribbons of impermeable stuff. 
The cable is wound round enormous bobbins, ranged in mili- 
tary line, eight and eight, on special vehicles, and is wound 
off as the army advances. When it is to be used, one of the 
telegraphers fixes it on the ground by double nails, resem- 
bling hair-pins. But each carriage contains only eleven or 
twelve hundred yards of cable, and it frequently happens 
that the message has to be sent to a greaier distance. In 
this case it becomes necessary to unite the cable already laid 
with that contained in another carriage. The telegrapher, 
therefore, cuts the ends of each wire, lays bare the copper 
thread, untwists them in a delicate manner, and then plaits 
the strands of each cable together, or, as sailors would say, 
he splices them. And this operation can be repeated as often 
as need be. As in the French service the rule is to send a 
train of eight carriages laden with cable with each brigade 
or division of the army, it is evident that telegraphic com- 
munication can be carried on to no greater distance than 



A Projected Meteorological Investigation on 
Mount Washington. 

Prof. J. H. Huntington, who spent the last winter on the 
summit of Moosilauk, now proposes, in the interest of science, 
and with the aid and co-operation of the friends of science, to 
spend next winter on Mount Washington. That the expedi- 
tion maybe furnished with all the needed comforts of life, 
the proper instruments, and the means of communication 
with the outer world by telegraphic cables, it is proposed to 
raise by subscription the sum of two thousand dollars, the 
same to be expended under the direction of the above-named 
gentleman, in connection with the State Geologist. It is be- 
lieved that with this sum the expedition can be made a suc- 
cess, and that the public can read every morning reports of 
the weather from a station more than a mile above them in 
the air, and thus hear of experiences similar to those reported 
by the Arctic explorers. These on Mount Washington can 
be reported to every fireside within twenty-four hours from, 
the occurrence, while we must wait months and years to hear 
of no more wonderful experiences from the frozen north. 
Subscriptions are solicited from all friends of scientific re- 
search and mountain exploration. The amount of subscrip- 
tion will not be called for before October 1, nor then, unless 
the whole sum is raised. To all who present to the cause ten 
dollars and upwards, a pamphlet describing the history and 
results obtained by the expedition will be sent, as soon as 
practicable, in 1871. Subscriptions may be sent to Prof. C. 
H. Hitchcock, Hanover, N. H. 



Novelty in Horticulture. — Mr. A. C. Chamberlain, a 
practical gardener, of Newport, R. I., left at this office a few 
days ago a novelty in the fruit-growing line. It was a peach 
tree growing in a wire frame about the size and shape of a 
large dog-muzzle. The tree was laden with ripe fruit 
grown entirely from the soil incased in the cage, which is 
kept suspended from the ground. Mr. Chamberlain has be- 
come famous for producing dwarf fruit-bearing trees, and 
supplying them in the form of hanging baskets, and the 
specimen tree referred to is not unlike others he is prepared, 
to furnish from his nursery. 



New City Hall, San Francisco, Cal. — The Commission- 
ers who have in charge the erection of the new City Hall 
building at San Francisco, request the competing architects 
to send along with each design and plan, the motto and the 
name of the author, with references, inclosed in a sealed en- 
velope, addressed to the Board. It is the intention of the 
Commissioners to award the position of Superintending 
Architect to the author of the accepted plan, if he is, in their 
opinion, competent and otherwise acceptable. For the au- 
thorized notice to this effect parties interested will apply to 
Wells, Fargo & Co. 



A New Blasting Powder.— M. Bragere recommends a 
blasting powder composed of picrate of ammonia and salt- 
peter, 54 parts of the former and 40 parts of the latter. It is 
stated to be superior to the ordinary powder in the' following 
particulars : It is composed of crystalline bodies easily ob- 
tainable in a state of purity ; it is less hygroscopic ; weight 
for weight, it is more powerful than ordinary powder ; du.ring 
combustion it gives off only a cloud of vapor of water, free 
from odor, and the residue is smaller, and consists exclusive- 
ly of carbonate of potassa. 



The coming total eclipse of the sun (December 32) will be 
observed carefully in Europe. Our Congress devoted some 
$30,000 to pay the expenses of parties to be sent abroad, and 
three expeditions, one under Professor Pierce, another under 
Professor Winlock, and the third under a naval officer, will, 
be sent. 



New Use f»r Hyposulphite of Soda. — It is said that 
experiments made with this salt have proved it to be very su- 
perior for use for washing linen'to the carbonate of soda now 
in use ; it has no corrosive action, and does not cause a yellow 
coloring of the fabrics after some time. Borax, largely used 
in the Netherlands and Belgium, is a better substitute still, 
and, by its use, white fabrics assume an agreeable' bluish hue, 
which, in many instances, renders the subsequent use of wash- 
ing blue unnecessary. 

Canadians can now apply for patents in the United Stetie>= 
upon the same terms as citizens. Full information ean be 
obtained by applying to the publishers of the Scientific 
American. 



We would call attention to the advertisement of Geo. H. 
Holloway, on another page, who offers his services to intro- 
duce useful inventions in England. Mr. Holloway has had 
great experience in introducing American inventions abroad. 
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Improved Steam Governor. 

One would think, from thu great variety of steam governors 
and regulators in market, that the art and true principles of 
governing steam and regulating steam engines have been 
reached and brought to perfection, and that the fisld for fur- 
ther improvement has been well nigh exhausted. But the 
keen observer, and the experienced engineer, as well as 
the manufacturer who is aff acted by the need of perfect mo- 
tion and regular speed of machinery, know that there still 
lies open a great want for improvement, 
yet unattamed in the steam governor. 

It is well known to those conversant 
with steam, its subtile nature and its 
application to power, tbat there are 
many difficulties and obstacles to en- 
counter and to overcome in obtaining 
uniform motion, and to compensate for 
the ever-varying powers required from 
the steam engine. Inventors have 
brought forward numerous combina- 
tions of improvements many of which 
embrace radical points of convenience 
and novelty, but which are more or less 
actuated by auxiliaries, such as weights, 
levers, or springs, to compensate for the 
seeming imperfections in their princi- 
ples and their application, thus render- 
in" 1 them more or less complicated with 
a multiplicity of parts, making them 
difficult to adjust and operate, and less- 
ening their reliability and durability. 

It has been found by practice that the 
centrifugal ball principle is the most 
reliable means to show variation of 
speed, and that when applied to a prop- 
erly constructed cut-off valve it gives 
positive motion to it, thus setting it per- 
fectly. It is well known that, how- 
ever perfect the governor is in con- 
struction it becomes of little use when 
applied to an imperfect valve used for 
regulating the steam in its action, and 
that one of the great considerations of a 
perfect regulator consists in a perfectly 
constructed cut-off valve combined with 
the governor, which thus gives great 
sensitiveness of action and a uniform 
speed to the engine. 

Our engravings represent an im- 
proved governor and cut-off, claimed to 
possess all the above requirements, and 
it will be seen that there is an entire 
absence of annoyances resulting from 
the use of weights, levers, and springs, 
etc., that complicate a governor. 

Fi"\ 1 is a perspective view of the governor and valve, Fig 
2 is a sectional view of valve and chamber, and Fig. 3 a sec 
tional view of revolving head, showing graduation or increas 
ing travel of the valve. The valve, 
A, Fig. 2, consists of a series of rings 
secured by internal ribs, thus form- 
ing ports for admitting steam from 
the chamber, B ; this valve slides in 
a chamber, C, having ports corre- 
sponding to those in the valve, and 
the rings forming these ports are 
stayed by ribs on the outside corre- 
sponding to those in the valve. As 
the valve is moved longitudinally in 
its seat, it will be seen that the steam 
from the chamber, B, may be entire- 
ly cut off by its movement in either 
direction, and, that being surround- 
ed by steam it is perfectly balanced, 
and works without pressure to retard 
its motion. The valve also acts as a 
stop in case of any accidents ; for 
when the valve rod is connected to 
the governor-balls, the expansion of 
the balls throttle the steam as the 
valve is then given a downward 
movement, and should the governor 
belt break or fly off, causing the gov- 
ernor to stop, the balls would of 
course drop, which would cut off the 
steam by an upward movement of 
the valve, thus forming a perfect au- 
tomatic stop. 

D, Fig. 1, is the stand of the gov- 
ernor which rests on the valve cham- 
ber, and on which all the working 
parts of the governor rest. E is an 
adjustable sleeve through which the 
spindle of the revolving head, F, 
passes, and to which it is secured by 
a collar on the spindle within the 
upper part of the sleeve. The 
sleeve, E, is united with the stand, 
D, by a screw connection, and acts 
as a support to the upper portion of 
the governor. 

The sleeve is raised and lowered 
upon the frame by the screw through 
the compensating wheel, (t, and 

thereby the cut-off valve and the flow of steam are regu- 
lated. H is a swivel working in a guide cast on the frame, 
and having within it a hardened swivel block working upon 



hardened steel plates. This swivel connects the valve stem 
with the rod that passes up through the spindle and con- 
nects with the wedge block within the head, F, as shown 
in Fig. 3. This swivel has a slot on the side in which a feather 
fastened in the guide works, and prevents the swivel from 
turning, taking the strain ofTthe valve stem. 

The spindle of the revolving head connects to the sleeve by 
a collar, and passing down through the upper part of the 
frame, connects with the miter gears by a feather and groove, 




rod. As the balls expand from centrifugal force, thecamsare 
increasing their leverage in their downward movement, giv- 
ing increasing travel to the valve, and compensating for the 
increasing force required to hold the balls as they approach a 
straight line. 

The operation of this governor is very simple, and it has 
full control of the engine at all times, the position of the 
valve is such that when the compensating w heel is at its 
lowest point (the balls being down), the valve presents a half- 
open port, thus admitting steam suffi- 
cient to start the engine, which will 
run slow until the compensating wheel 
is raised, thus bringing the engine 
gradually up to its speed, and, at the 
same time, setting the automatic stop, 
so that in case of accidents from the 
belt breaking or other cause, the balls 
drop, raising the valve, and cutting off 
the steam without increasing the 
speed. 

The inventor states that the accura- 
cy with which this governor regulates 
engines performing the most variable 
work, as in rolling mills, saw mills, 
etc., is unexcelled. 

It is secured by several patents 
taken out through the Scientific Amer- 
ican Patent Ag er)C yi and is manufac- 
tured by the inventor, C. A. Con do & 
Co., at the American Governor Works, 
Indianapolis, Ind. 





CONDE'S IMPROVED STEAM GOVERNOR. 

so that it may be readily raised and lowered for regulating 
the valve without disturbing the driving gear. 

The head, F, is fitted with a novel movement, as shown in 
Fig. 3, by which graduation is effected. The ball arms, I, are 




Improved Window-Blinds. 

Our engravings illustrate a simple 
and useful improvement in the con- 
struction of window-blinds, whereby 
if any of the slats become broken 
or any other of the working parts 
need repair, they may be replaced with- 
out taking the frame apart, and with- 
out injury to any other part. As win- 
dow-blinds are ordinarily constructed 
much trouble is experienced in making 
such repairs. 

The method of pivoting the slats 
illustrated herewith does away with 
all this inconvenience, and, at the 
same time, gives a more finished and 
elegant appearance to the blind. It 
also makes tighter joints at the ends 
of the slats to exclude wind and rain. 
The method of pivoting the slats 
is shown in Fig. 2, in which A rep- 
resents the slats, each having two 
tenons formed on each end. These tenons play in holes 
formed in two vertical bars, B, placed on both sides of the 
series of slats. These bars are formed with beads or mold- 
ings on their outer edges, the thinner part which plays under 
the ends of the blinds and into which the tenons are inserted, 
being of uniform thickness and mitered at the ends to fit the 
mitered bars, C, of the frame above and below the series of 
slats. Each pair of the vertical bars is hung upon rock- 
bars, D, so that, when either of the bars is moved up or 
down, it turns the whole system of vertical bars and slats. 

The pivots upon which the rock- 
bars, D, play are screwed into the 
frame, and when withdrawn the en- 
tire system of slats and vertical bars 
can be removed from the frame, and 
others can be inserted for such as 
have been broken. 

The blind is of elegant appear- 
ance and is well adapted to inside 
use. The bars, C, may, when desired, 
be covered and concealed by orna- 
mental moldings. Mosquito nets 
may also be attached to these bars 
on their inner edges without inter- 
fering with the motion of the slats. 
Patented, June 7, 1870, by Thomas 
Donato, through the Scientific Amer- 
ican Patent Agency. Address the 
patentee for further information, at 
No. 429 East Fifteenth street, New 
York city. 



DONATO'S IMPROVED WINDOW-BLIND. 

connected to the head by pins in the usual manner. These 
arms have cam-shaped ends, having teeth cut in their peri- 
phery, which gear into the wedge block fastened to the valve 



Fatigue to the Eyes caused 
by Artificial Light. — The great 
difference between the sun and arti- 
ficial light is due to the fact that, of 
the light emitted from the former, 
about half the quantity of rsys are 
luminous and calorific at the same 
time ; but as regards our artificial 
light, forordinary oil, the amount of 
non-luminous, yet calorific rays is 
90 per cent ; for white hot platinum 
98 per cent ; alcohol flame, 99 per 
cent; electric light, 80, and gas light, 
90 per cent ; while for petroleum and 
pavaffine oils, the amount is 94 per 
cent. It is this large quantity of 
caloric rays in artificial light which 
causes fatigue to the eyes ; but this 
inconvenience may be almost entirely obviated by intercepting 
the thermic rays by glass, or, better yet, mica plates. The 
use of these renders the light soft and agreeable to the eyes. 



© 1 870 SCIENTIFIC AMERICAN, INC. 



September 10. 1870.] 



jMfiftfi Simnm%: 



167 



ixmttffk ;i«tiati, 



.-7*' 



mum & CQMPAHY, Editors and Proprietors. 



*ro 



I'UBLIBHEP WEEKLY AT 
37 PARK BOW (PAKE BUH-DING). 



KEW YORK, 



CI). MUNIS, K. U. WALES. ,A.E, BEACH. 



VOL. XXtlL, No. 11 . . [New Series.] . . Twenty-jifth Year- 



NEW YORK, SATURDAY, SEPTEMBER 10, 1870. 

t^" Messrs. Sampson, l.ow. Son & Mars ton. Crown Building: 188 fleet st 
Trubner & Co., HO Paternoster Irlow. andGordon& Gotch,121 Holborn Elill, 
London are the Agents to receive European subscriptions. Orders sent to 
them will be prom otlv attended to. 

g ■*"" the American News company," Agents.121 Nassau street.New York. 

S3f-"The New 7ork News Company," 8 Spruce street. 
*:^~ A. Aslier & Co., 20 Unter den Linden, Berlin, are Agents for the Ger- 
man States. 



Contents 2 

(Illustrated articles are marked with an asterisk.) 

♦Watchmaking in America 159 Concrete Pavin2r 167 

Manufacture of Russia Sheet (Destructive action of Illuminating 

Iron 104 1 Gas on Vegetation 168 

Brave Act of an Engineer 104! Boiler Incrustation 168 

*Tlie Carpenter Self-tlireading an* jAs regards Protoplasm 108 

Self-setting Needle for Sewing Manufacture of Kumis 108 

Machines ilU liaising of the Steamship Scotland 

Steamboat Speed 101 off Sandy Hf ok 168 

Tin Fruit ''Cans 165 American Sumac 169 

GImss w.Tin Fruit Cans 165 An Imperishable Hothouse 165 

Military Telegraphy 165 A new Omnibus 169 

A Projected Meteorological Inves- ITbc Physical Basis of Fighting 169 

tigation on Mount Washing- Iwhat Farms thev have in Illi- 

ton 165 nois 169 

Novelty in Horticulture 105 Insects as Food . 110 

New City Hall, San Francisco, Late Atmospheric Researches 170 

Cal 105 [Why Insects Increase 170 

A New masting Powder lOSjThe State and National Fairs for 

New Use for Hyposulphite of | 1810 170 

Soda 165, L.- eiuions Patented in England 

"Improved Steam Governor 166 hv Americans .."..,...110 

*lmj)roved Window-Blind iGOjNew Books and Publications 170 

Fatigue to the Eyes caused by ar- Answ crs to Correspondents 154 

tilicial light los! ttecent American and Foreign Pat- 
Social Classification 1071 cnts 171 

Influence of Sound upon Itain 1C7| List ot Patents 171 



classes to rise to affluence.and attain the social position which 
wealth secures. Many of those who now occupy high social 
positions have risen from their ranks, but few such cases can 
be found, where rigid economy and full acceptance of the 
iact, that it is folly to imitate wealth while poor, gave not the 
first accumulation through which subsequent wealth was at- 
tained. 

Every person of limited means, who aims at display not 
justified by his resources, not only commits a fraud but tacitly 
acknowledges his poverty a disgrace. Class distinctions, if 
accepted here as in Europe, would greatly improve the con- 
dition of the working class under present regime. If a man 
is a working man, why should he be ashamed of it? Why 
should he not dress like a working man? Why should he 
siglt for a broadcloth suit, patent leather boots, and the luxu- 
ries which only the wealthy can afford ? If these things ad- 
ded to his personal comfort, there would be good reason for 
his longing, but they don't. His calf boots are just as com- 
fortable as the patent leathers. His cassimere coat is as warm 
as the finest broadcloth. But it is not comfort he is after, it 
id concealment rather. 

We believe that if the workingmen of America would sim- 
ply assert themselves as a class, unashamed of what calls for 
no blush upon the cheek of a sensible man, renounce all at- 
tempt at vain display ,and go in for solid comfort, they might, 
with their present wages, be as happy and contented a set of 
people as the earth contains. 

la this connection, we call attention to a series of articles 
now being published in this journal, on the condition of the 
working man in various parts of Europe, which will be found 
both interesting and instructive. 
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SOCIAL CLASSIFICATION. 



INFLUENCE OF SOUMD UPON RAIN. 



The idea of distinction of classes in society was, in the early 
history of our country, specially abhorrent to the average 
American mind. Not that American society had rejected class 
distinctions, but that, in the condition of the people — by far 
the greater number ol whom were small farmers, laboring 
with their own hands for a frugal subsistence— these distinc- 
tions were not so prominent as now, and the common strug- 
gle for existence, as a Nation, obscured, in some measure, the 
lines of demarkation which existed then as now. 

The wealthier and more cultivated families were scattered 
here and there, at wide distances, which rendered constant in- 
tercourse with each other difficult, with the then imperfect fa- 
cilities for travel and communication. These families were 
each a sort of social nucleus, around which clustered the 
poorer classes, and the head of each was more or less looked 
up to for advice, and even assistance, repaid by the tributes of 
minor services, and, often, personal defense in case of danger 
from savages. 

A tender and affectionate relation between the wealthier 
class and the poorer portion of the population, growing out 
of this intercourse and exci ange of services, helped to con- 
ceal the real distinction which exists between the rich and 
the poor ; a distinction not essentially elevating to the one or 
degrading to the other, but a distinction nevertheless, which 
always has existed and always will exist, under the present 
organization of society — the power of the one to live in a 
style impossible to the other. 

The word " aristocracy " has been hateful to the minds of 
people, who could not attain to the aristocracy of wealth or 
mind, the only aristocracy which American society, in the 
opinions of some, renders possible. But though we have no 
orders of titled nobility, we yet have an aristocracy of birth 
for all that, and these class distinctions are daily becoming 
more, and more dt fined. It is, moreover, not true that Ameri- 
can aristocracy is, as a popular satirist has sung, a " thing for 
fleers and jeers ;" it is a reality not to be ignored, any more 
than the: realities of monopolies or political rings. It is a fixed 
fact. 

Now let us see how the people of small means regard this 
aristocracy. Decidedly as a thing to be envied and imitated. 
To the utmost of their hard-earned resources do they ape the 
airs, and mimic the manners of the wealthier classes. The 
mechanic's wife, riding to the Park in a hack hired in the 
Bowery, throws herself back with imagined grace, and flut- 
ters her fan, as she fancies some admiring looker-on will deem 
her richer than she really is, and tosses her head as she steps 
therefrom to partake of a sandwich at some up-town restau- 
rant. The hard working mechanic finds that the necessities of 
dress for his family, furniture, house rent, etc., draw heavily 
on his earnings, thinks his wages too small, clamors loudly 
for more, and strikes if he does not get it. 

Is this not a true picture? Are not the hardships which 
mechanics and laboring men and women feel, in great meas- 
ure due to a vain struggle to hide the line of demarkation 
which divides the affluent from the poor. 

Wc are far from saying that these classes in society a,re, in our 
opinion, the highest type of social organization, but we do say 
that, in such an organization as we now live under, they are 
not omly inevitable, but even more desirable to the poor than 
the rich, would the poor accept them as inevitable, and cease 
their aspirations to be thought what they are not. Neither 
would we in any way limit tbe opportunities of the working 



A French savant m aintains that it is in our power to pro- 
duce rain at any time when the wind is in the right direction 
and there are clouds of vapor in the sky. The proper direc- 
tion of the wind must be determined for each place by experi- 
ment, and the condition of the sky must be studied before 
attempting to hasten a rain-fall by any particular sounds, 
such as the ringing of bells or the firing of cannon. During 
the siege of Sebastopol, as soon as the cannonading com- 
menced, the sky was overcast, and a fine rain began to fall, 
which was sometimes followed by violent storms and whirl- 
winds. 

As a consequence of the atmospheric changes, the mercurial 
column in the barometer commenced to vibrate, and it was 
possible to represent on a chart the exact state of the siege 
by giving the hight of the barometer at all hours of the day. 
Whenever there was a truce of a few hours for the burial of 
the dead, the change in the hight of the mercury at once in- 
dicated it. 

It has been found that the explosions of powder magazines 
and the heavy blasts of mines, as well as the violent ringing 
of bells, have brought on a sudden fall of rain. In some in- 
stances the striking of a clock in the tower of a. church indi- 
cated the exact hour of the commencement of the storm. 
Whether this was an accidental coincidence or attributable 
to cause and effect, it is difficult to say. 

It was found by the same savant that of one hundred and 
thirty-three rain-falls seventy-six commenced at the sounding 
of the hour by the church clock ; forty-two at the stroke of 
the half hour, eight at the three quarters, and seven at the 
quarter. 

In large cities the varieties of sounds produce opposite 
effects, and may neutralize each other, and it is difficult to 
to study the phenomena ; but in small town, if we notice the 
commencement of the rain, is said that it will coincide with 
the stroke of the clock. 

The explanation given is, that the vapor of water is formed 
of myriads of globules similar to soap bubbles, which burst 
when the percussion of the air is excessive, and thus run to 
water and produce rain. When the sky is overcast with such 
vapor, if we fire a cannon the equilibrium is destroyed, the 
globules burst, and the rain falls. If, however, the sky is 
clear, the discharge of cannon cannot cause rain, as there is 
none in the sky to be made to fall — but the vibrations in the 
air may affect some distant place where the clouds are already 
charged with vapor. 

During the, Crimean war, in Italy, and in Bohemia in 1806, 
it was observed that a rain storm attended nearly every 
battle. At Solferino there was a heavy storm of hail and 
rain between 4 and 5 p.m., which obliged the French to cease 
fighting, and thus probably saved the Austrian army. 

M. L, Maout, who has studied this subject more than any 
other writer, recommends the systematic establishment of 
meteorological stations in communication with each other, to 
be provided with cannon of suitable caliber, and, when tb 
wind is in the right direction, to hasten a rain-fall, or to drive 
the clouds to an opposite direction if a continuance of dry 
weather be desired. 

He firmly believes that it is in our power to control the 
elements sufficiently to di all this. It is easy to criticise and 
find objection to the theory, but the best way would be to try 
the experiment. We read that in the present unhappy war 
in Europe the troops have suffered greatly from rain ; and 
as the cannonading was kept up for nfarly a week, there may 
be some connection between it and the condensation of mois- 
ture. The fact that great battles are often attended by rain 
has been observed since remote antiquity, but no one has at- 
tempted to draw any conclusion from this circumstance, or to 
make any practical application of it. We also know that the 
guides in Switzerland interdict all talking, singing, or even 
whistling, when a party is ascending a mountain, as any 
sudden vibration in tiie air produced \bj the least sound is 
often sufficient to start an avalanche that could sweep away 
the whole company in a moment. 



In view of such facts and observations it may be well to 
give the subject more attention than it has hitherto received 
Meteorology is one of the most backward of our sciences, if it 
is worthy of being called a science in its present crude state. 
Observations with the barometer, thermometer, hygrometer, 
and other instruments are made at a large number of stations 
in the United States and forwarded to the Smithsonian In- 
stitution, and are published by the Agricultural Department 
of Washington every month ; but no attempt is made to 
compare, classify, and systematize them, and they are of little 
value. 

Wo have in the Museum of the Central Park of New York 
city, self-recording instruments, and a most admirable system 
of observations, under the control of Mr. Draper, which could 
be made of great value if the charts were published and the 
observations compared with those taken in other parts of the 
country. 

In England a practical application of the observations is 
made by sending storm signals to the coast, but we have 
never heard of any attempts to " sow the wind and reap the 
whirlwind." It is also proposed in the United States to have 
storm stations established along the coast to warn our ships 
of danger. 

As soon as the observatories are established a more careful 
study of the causes of storms, especially of rain, ought to be 
made, and if sound has anything to do with them, we ought 
not to be long in ascertaining the fact. The whole science of 
acoustics is one that has been more neglected than any 
other department of physics; but recently Helmholz and 
Tyndall have devoted more attention to sound, and important 
progress has been made in our knowledge of it. The manu- 
facture of all kinds of musical instruments has greatly im- 
proved, and the application of sound to flames shows how it 
may be possible to make a record of each note very much as 
a photograph is taken of a picture. 

That we shall at some future period arrive at an exact 
knowledge of storms and be able, in a measure, to control 
them, seems highly probable. If they can be influenced by 
sound, and we can at pleasure bring down the rain by a dis- 
charge of artillery, it would be a far better use of cannon 
than to devote them to the slaughtering of human beings in 
war as has been too long done by the various nations of the 
earth. 

The discovery of a way by which sound could be devoted 
to the production of rain would not be any more wonderful 
than many of the triumphs of science that have been wit- 
nessed this century. The subject is worthy of the attention 
of our scientific men, and it is to be hoped that their inves - 
tigations will ultimately be crowned with success. 
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CONCRETE PAVING. 



The numerous failures attending the experiments in con- 
crete paving in this country, more especially where tar has 
been a,n element in the composition, have induced a general 
skepticism in the public mind which it will take some bril- 
liant successes to overcome. It may be said that every pave-' 
ment employing crude tar in its construction has proved a 
failure when employed for heavy traffic. Many of them make 
good sidewalks and paths for pleasure grounds, but as a rule 
the severe trial of horses' feet and truck wheels soon pounds 
them into dust, and so thoroughly disintegrates them that the 
public will not endure them. Most of this class of pavements 
are, moreover, so expensive of time in t heir construction, and 
blockade the streets so intolerably long before they are fit for 
travel that people will always hesitate to accept this incon- 
venience for the sake of any promised advantage such pave- 
ments can offer. 

But, because concrete paving has failed to the extent indi- 
cated, it by no means follows that the coming pavement will 
not be a concrete. In fact it appears to us that some sort of 
concrete is the most probable thing upon which we shall 
finally settle, as combining more advantages with fewer draw- 
backs than any other surface. 

Meanwhile the wood pavements will perform the useful 
function of teaching intoL ranee to the barbarous cobble-stone 
pavement and the almost equally barbarous Belgian. Russ, 
and other stone pavements which have evidently had their 
day, and must now make room for worthier successors. 

The mistake of most of the inventors who have devised tar 
mixtures for road surfaces has been, it would seem, the idea 
that all that is needed to imitate the Seyssel asphalte — now 
so famous as a, paving material in Europe — was to mix with 
coal tar or any similar substance enough of some dry pulver- 
ulent mineral, as coal ashes, lime, etc., to give it consistence. 
Even pine tar has been thus used — as witness the late Fifth 
Avenue abomination in this city — regardless of the fact that 
when exposed to the air it eventually becomes resinous and 
brittle, aud will pound up like common resin into a most dis- 
agreeable, and, to everything capable of being injured by 
dirt, destructive dust. 

The results of such experiments show that they were per 
formed in the crudest possible manner, unguided by scientific 
knowledge of the materials used, and also that little or no 
attempt has been made to so modify the character of pitchy 
substances by chemical action that they should resemble the 
only substance of the kind yet extensively used that can an- 
swer the requirements of road making. 

We have before expressed the belief, and we have yet seen 
no occasion to doubt its soundness, that an artificial asphalte, 
as good for road making as the Seyssel, can be made at a cost 
within limits which will permit its extensive use for paving. 
Nay, we even go further„and avow that a better material is 
within the possibilities. 

What are the requirements of a concreting substance that 
shall bind together broken stone or pebbles so as to make a 
good road surface ? They may be very briefly Bummed up : 
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Imperviou&ness to water, unchangeability under the action 
of air and moisture, toughness, strength, elasticity, and the 
power of hardening quickly. These positive qualities are 
essential, and besides it ought not to smell so badly as some 
of the cataplasms which have been spread over some streets 
in this city and Brooklyn. 

Now, neither coal tar nor pine tar in their natural state at 
all meet these requirements. That they may be made to do 
so, however, by chemical changes within reach of modern 
science, and admixture with suitable materials, we fully be- 
lieve ; and we also bolieve that notwithstanding the failures 
experienced in the use of these materials, they will yet be 
made the basis of a better road system than has yet been 
Been. 

DESTRUCTIVE ACTION OF ILLUMINATING GAS ON 
VEGETATION. 



In a suit brought by the city of Aix-la-Chapelle against the 
gas company of that town lor damage done to the public trees 
by the leakage of gas from the street mains, the question 
arose what particular constituents of the illuminating gas 
was the most destructive. The subject was referred to Prof. 
Freytag, of Bonn, as an expert, and he at once instituted a 
series of experiments with various gases to decide the ques- 
tion. A system of lead tubes, perforated with small holes, was 
laid underneath a plot of ground, in which there was wheat, 
rye, rape-seed, and barley. As soon as this vegetation was 
well under way and flourishing, 100 liters of hydrogen, 100 
liters of light carbureted hydrogen, and 100 liters of heavy 
carbureted hydrogen were uninterruptedly conducted through 
the pipes, under different parts of the beds for six days with- 
out the least effect being perceptible. 

The same result was obtained when the city gas of Bonn, 
after being thoroughly purified, was passed through the 
tubes, but whenever the gas contained tarry matters, especial- 
ly carbolic acid, the destructive action soon became apparent. 
The condensed particles of tar could easily be discovered in 
the earth and about the roots, which they coated and de- 
stroyed. 

Prof. Preytag, as the result of his observations, expressed 
the opinion that the normal constituents of illuminating gas 
exercised no bad effects upon vegetation as long as air and 
oxygen can get access to the roots— that is, the various con- 
stituents of the gas had no worse effects than the nitrogen oi 
the air; but, on the other hand, the gaseous vapors of tar, es- 
pecially carbolic acid, in consequence of their condensation 
and accumulation about the roots, are highly destructive to 
trees. 

As it is nearly impossible to free the gas of these , foreign 
Vapors it is safe to assume that illuminating gas is destructive 
to trees, and ought not be conducted in pipes near their roots. 
The experiments of Prof. Freytag also show that it is unsafe 
to use too much carbolic acid and other similar agents about 
trees for the destruction of insects, as there is danger of de- 
stroying the trees at the same time. 



BOILER INCRUSTATIONS. 



The loss entailed by the formation of incrustations in 
boilers has been the occasion of much scientific research, and 
efforts have been made to discover a remedy that would be 
applicable in all cases ; and although not a year elapses in 
which there are not several new powders offered to the public 
as panaceas for the evil, it must still be admitted that we are 
far from having solved the difficulty. 

Sometimes the agent proposed is too expensive, but more 
frequently it does not work; and practical men, after having 
been repeatedly deceived, have become very skeptical, and are 
slow to admit the value of any new claimant upon their favor, 
Numerous analyses of incrustations have been made, which 
show a considerable diversity of composition, but, in the main 
the aeposit is lound to consist of sulphate and carbonate of 
lime, and when the amount of carbonate of lime reaches 20 
to 25 per cent, there is great difficulty in removing the incrus- 
tation. 

It may be well to review some of the anti-incrustation rem- 
edies recently proposed and to leave engineers to uecide upon 
the proper one to adopt to ^uit each particular wafer, for it is 
not probable that any one agent will be found applicable ia 
all cases. 

In Cassel, Germany, a small quantity of fine, white clay, 
added to the water, was found to remain suspended in it, and 
to carry off the other mineral matter in the form of scum, go 
as to effectually prevent incrustation, as it could be easily 
blown out with the steam. There are numerous deposits of 
of clay and kaolin in this country, and it may be worth while 
to try the efficacy of this simple remedy. 

Popper has invented a mechanical contrivance, by means of 
which he not only economizes fuel in getting up steam, but 
also prevents the formation of incrustations. It consists of 
an apparatus with double walls and a canal for receiving all 
the bubbles of steam in the upper part of the boiler, and the 
current thus kept up carries all mineral particles into the still 
water of the appliance, where it settles down as a slimy mass, 
and can be easily removed. It is claimed that the invention 
can be applied to any form ol a boiler, and that it is very ef- 
ficient in its operation. It is very favorably mentioned by 
Fairbairn and other authorities. We have in this case the 
accomplishment of the result by mechanical,and not by chem. 
ical means. 

Another mechanical contrivance, invented by Forster, in 
Augsburg consists of a cast iron .cylinder, with wire netting, 
which is suspended in the boiler. From the bottom of the 
cylinder is a tube, communicating with the outer air, through 
which, when the stopcock is opened, the slimy deposit is blown 
by the steam. A diagram would be Decessary to jiriye an ex- 



act idea of the contrivance, which is said to answer a very 
good purpose. 

E. Weiss, of Basel, Switzerland, offers a powder under the 
trade name of " Lithoreactive," which, it is claimed, decom- 
poses old incrustations, prevents the formation of new ones, 
dissolves the oil and grease from the condensers, and neutral- 
izes the acids that are apt to corrode the engine. It is com- 
posed of molasses or sirup, 5 parts ; milk of lime, 15 parts ; 
and caustic soda, of 34° B., 80 parts. The inventor says that 
it at once precipitates all of the carbonates and sulphates, and 
silica, saponifies the oil and fat, neutralizes all acids, removes, 
in a short time, all deposits, and does not in the least attack 
the iron or copper of the engine, and it operates as effectually 
in cold as in hot water, and can therefore be applied in the 
reservoirs. The object of adding the molasses is, that it unites 
with the lime liberated from the sulphuric acid, and forms a 
soluble saccharate. Two pounds of the lithoreactive is said 
to be sufficient for 1,800 gallons of hard water. The ma- 
terials are expensive, but it may be worthy of a trial. 

J. J. Allen, of Philadelphia, proposes the use of liquid hy- 
drocarbons, to loosen old incrustations and to prevent the for- 
mation of new ones. 

Crude petroleum can be used in the following way: Into 
the empty and cold boiler a/ certain quantity of petroleum is 
poured, and the water then slowly admitted. The oil rises 
gradually to the top and acts, in its passage, upon the incrus- 
tations. 

In addition to the remedies named above, could be given 
numerous powders, sold under fancy names, all of which have 
have been analyzed, and found to contain some constituents 
that might serve a good purpose, associated with others that 
would l)e likely to do more harm than good ; but to use these 
powders indiscriminately, without au acquaintance with their 
composition or a knowledge of the construction of the water 
to be acted upon, would be much like taking the same medi- 
cine for all diseases without so much as glancing at the label. 
Different waters require different treatment, and an intelli- 
gent engineer will, generally, have to invent a remedy to suit 
his own case. It is well, however, under all circumstances, to 
have an accurate analysis made of the water and of the in- 
crustation,and to apply the preventive accordingly. 



AS REGARDS PROTOPLASM. 



When Professor Huxley delivered his famous lecture on 
the Physical Basis of Life, we doubt very much that he an- 
ticipated the sensation he was preparing for the scientific 
world. A general attack, all along the line, from the ortho- 
dox, reinforced by those who usually fight under the colors 
of materialism, has been the result. Professor Huxley, while 
laying no claim to orthodox belief, distinctly declares he is 
no materialist. 

His claims for the substance called protoplasm are not, if we 
understand him, that it is the sole basis of life, but that it is 
the ultimate physical basis, that life first becomes obvious 
in this substance, and that it passes through various forms of 
vegetable life, each form appropriating it to itself ,and that its 
characteristics are the same in each. 

There can be no objection on the part of any to admit that 
matter plays its part in the concurrence of phenomena which 
is called life. The supposition that some combination of ele- 
ments may be the one common physical basis of life is, how- 
ever, more difficult to accept, and Professor Huxley's asser- 
tion, that in protoplasm is found this common basis, has, there- 
fore, naturally met with discredit from men of high scientific 
character, as well as much senseless denunciation from those 
who supposed its acceptance would strike at the very root of 
orthodoxy. 

Among those who have rejected Professor Huxley's views 
of protoplasm is Mr. James Hutchinson Stirling, of Edin- 
burgh. A paper read by him at a Conversazione of the Royal 
College of Physicians of Edinburgh, in April, has been re- 
published in this country,* in which Mr. Huxley's views cuv: 
attacked from a scientific standpoint. 

In an article, reviewing Mr. Huxley's essay, on its first ap- 
pearance in the English journals, our readers will remember 
a statement of the composition of protoplasm, namely; Water, 
carbonic acid, and ammonia. It is the combination of these 
substances which is asserted to be, not the origin of all living 
things, as Mr. Stirling puts it, but the common physical origin 
of all living things. It is an unfair inference, in our opinion, 
to draw from Mr. Huxley's remarks, that he means anything 
more than this. We do not infer that he supposes that pro- 
toplasm accounts for all the phenomena of life, and in his 
broad assertion that materialism involves " grave philosophi- 
cal error," he seems to anticipate the possibility of such an er- 
roneous inference. 

As for the conclusion of Mr. Stirling, derived from Mr 
Huxley's reasoning, that " he will lay out all our knowledge 
materially, and we may lay out all our ignorance immaterial- 
ly — if we will," we are willing to accept it to the full. All 
our knowledge, in a scientific sense, is based upon material- 
ism, and ignorance has, in all ages, found its expression in 
the blind faith of immatorialism. 

13ut we pass to the real scientific objections to the assertion 
that there is a common universal matter of life. These are 
given in a very clear and concise manner by Mr. Huxley's re- 
viewer. We can find space only for the following, among 
others worthy of note, and, as we cannot hope to condense 
more than Sir. Stirling has done, we shall quote the passage 
entire : 

" Even should we grant in all protoplasm an identity of 
chemical ingredients, what is called Allotropy may still have 

*As Kegards Protoplasm, in relation to Prof. Huxley's Essay on the Phys 
ical Basis of Life. By James Hutchinson Stirling, F.K.C.S. , and LLJ). 
Edra. New Haven, Conn.: Chas. O. Ctiatfield & Co., t810. 



i ntroduced no inconsiderable variety. Ozone is not antozone 
nor is oxygen either, though in chemical constitution all are 
alike. In the second place, again, we say that, with varying 
proportions, the same component parts produce very various 
results. By way of illustration, it will suffice to refer to such 
different things as the proteides, gluten, albumen, fibrin, gel- 
atin, etc., compared with the urinary products, urea and uric 
acid; or with the biliary products, glycocol, glycocolic acid, 
bili-rubin, bili-verdin, etc.; and yet, all these substances, vary- 
ing so much, the one from the other, are, as protoplasm is, 
compounds of carbon, hydrogen, oxygen, and nitrogen. But, 
in the third place, we are not limited to a may say; wo can 
assert the fact, that all protoplasm is not chemically identi- 
cal. All the tissues of the organism are called protoplasm by 
Mr. Huxley ; but can we predicate chemical identity of muscle 
and bone, for example '! In such cases Mr. Huxley, it is true, 
may bring the word ' modified ' into use ; but the objection 
of modification we shall examine later. In the mean time, 
we are justified, by Mr. Huxley's very argument, in regard- 
ing all organized tissues whatever as protoplasm ; for if these 
tissues are not to be identified in protoplasm, we must sup- 
pose denied what it was his one business to affirm. And it is 
against that affirmation that we point to the fact of much 
chemical difference obtaining among the tissues, not only in 
the proportions of their fundamental elements, but also in 
the addition (and proportions as well) of such others as chlo- 
rine, sulphur, phosphorus, potassa, soda, lime, magnesia, iron, 
etc. Vast differences vitally must be legitimately assumed 
for tissues that are so different chemically. But, in the fourth 
place, we have the authority of the Germans for asserting 
that the cells themselves — and they now.to the most advanced, 
are only protoplasm — do differ chemically, some being found 
to contain glycogen, some cholesterine, some protogon, and 
some myosin. Now such substances, let the chemical analo- 
gy be what it may, must still be allowed to introduce chemi- 
cal difference. In the last place, Mr. Huxley's analysis is an 
analysis of dead protoplasm, and indecisive, consequently, for 
that which lives. Mr. Huxley betrays sensitiveness in ad- 
vance to this objection ; for he seeks to rise above the sensi- 
tiveness and the objection at once by styling the latter ' frivo- 
lous.' Nevertheless, the Germans say pointedly that it is un- 
known whether the same elements are to be referred to the 
cells after as before death. Kiihne does not consider it 
proved that living muscle contains syntonin ; yet Mr. 
Huxley tells us, in his Physiology, that ' syntonin is the chief 
constituent of muscle and flesh.' In general, we may say, 
according to Strieker, that all weight is put now on the ex- 
amination of living tissue, and that the difference is fully al- 
lowed between that and dead tissue." 

There is no doubt that these facts are such as will give Mr. 
Huxley much trouble, if he attempts to maintain the position 
he has assumed ; and, notwithstanding his great skill in de- 
bate, we do not think he can sustain the views he has ex- 
pressed upon protoplasm, or compel the scientific world to 
adopt them. 



MANUFACTURE OF KUMIS. 



Dr. Adolph Oberstein gives an account of the preparation, 
properties, and uses of this favorite bevarage of the Tartars. 
It is an alcoholic liquor made of milk, and highly prized as a 
remedy in lung complaints and nervous diseases. 

The best material for the preparation of kumis is mare's 
milk, but it can also be made of cow's milk. The milk of 
one day is mixed wtth one sixth water and one eighth sour 
milk, and left in a tolerably warm spot for twenty-four hours, 
by which time the whole of it will have become sour. It is 
then thoroughly agitated by a dasher and again left for a day 
and the stirring repeated until the liquid has assumed a per- 
fectly homogenous character. It is then ready for use, but 
ought every time, before drinking, to be thoroughly shaken 
up. When a supply of old liquor is on hand it can be taken 
in preference to sour milk for the preparation of a new 
quantity. 

The kumis can be preserved unchanged for several months 
in cellars. It is an alcoholic liquor, as some of the milk 
sugar undergoes fermentation, and when it is distilled it 
yields a brandy that the Tartars prize very highly. 

As the people who drink kumis are said to be exempt from 
consumption, its use, as a beverage, has been highly recom- 
mended, and by many physicians it is preferred to the ex- 
tract of malt. 

All persons who propose to drink it must bea.r in mind that 
it is highly intoxicating, and can only be trusted in moderate 
quantities. 

— _ -^>^^ & ' — ~— 

RAISING OF THE STEAMSHIP " SCOTLAND » OFF SANDY 
HOOK. 



The steamship Scotland, sunk off Sandy Hook some five 
years since by the ship Kate Dyer, was then probably the 
largest steamer ever built, except the Great Eastern. She 
was constructed of iron wholly- -masts, spars, rigging, etc., 
except covering for decks and joiner work. She was four 
hundred feet long, and forty feet beam. 

Capt. T. A. Scott, formerly agent of the Neptune Subma- 
rine Company, has shown us his log-book containing details 
of the breaking up and removal of this vessel, which has 
gteutiy obstructed commerce, and has caused the destruction 
of several vessels and the loss of a number of lives. 

This vessel was sunk in 22J feet of water, (imbedding her- 
self into the sand eight feet. She has now beer cut off below 
her futtocks, and her bottom remains in the sand two 
feet below its surface. 

A contract was made between the Government and the 
Neptune Submarine Co. to remove this vessel, we think, in 
1868, but for some reason the work did riot progress satisfae- 
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torily. Four men were killed, and other difficulties were en- 
countered before the right way to do the work was discov- 
ered. Finally, the entire control of the job was given to 
Capt. Scott, March 4th, 18G9, under whose able supervision 
the work has progressed rapidly and surely to a successful 
issue. 

Capt. Scott himself is an expert diver, and adds to this 
accomplishment a full knowledge of the construction and 
navigation of vessels — in short, he is master of anything to 
be done on the water or under its surface. He has been al- 
most daily under the water during the progress of this work, 
having been down an aggregate of two hundred and eighty- 
one hours. Thus even the minutest particulars of the work 
were performed under his special and immediate direction, 
and he himself personally blasted away and sent up over five 
hundred and forty-eight tuns of iron — over half of the entire 
weight, although six other divers were employed under 
him. 

Eighty blasts were made, with charges varying from fifty 
to five hundred and seventy-five pounds of powder. In four 
of these blasts, pieces measuring four hundred square feet 
each were broken off from the sides of the vessel. The shaft, 
which was fourteen inches in diameter, was broken into seven 
pieces before it could be raised. 

Finally the work was completed on the 17th July, 1870, 
one hundred and seventy working days in all having been 
expended since Capt. Scott took the job in hand, although on' 
many of these days full work was not performed. 

This vessel lay three miles out to sea from Sandy Hook, 
and the situation was exposed to the heavy swells and gales 
of wind common in that locality, rendering the work more 
difficult of accomplishment. 



AMERICAN SUMAC. 



BY PKOF. II. E. COL'l'ON. 



Since the war, and in the reversal of fortune consequent 
thereto, many of the people of the South have turned their 
attention to other sources of revenue than the former staples 
of tobacco, corn, and cotton, and this necessity has developed 
new and heretofore neglected sources of revenue. For in- 
stance it is said that one county alone of the State of North 
Carolina shipped North last winter about $100,000 worth of 
quails (called partridges there), not to speak of the new in- 
dustry of " truck farming," in which men are now making 
fortunes, who a few years ago would have thought it almost 
a disgrace to sell so apparently insignificant a thing as a 
strawberry. 

Among these new industries, and rising rapidly into im- 
portance, are the gathering and manufacturing for market of 
eutnac. This article is used as a dye stuff and for tanning 
morocco. Formerly all used was brought from Europe ; now 
the Southern States supply a large quantity, already sup- 
planting the low grades of the foreign article, and we hope 
some day ere long also to take the place of the finer grade. 

The difference between 

AMERICAN AND FOREIGN, 
or, rather, American and Sicilian first grades, is probably 
due to the fact that the latter is cultivated ; the former is as 
yet a wild product growing on those vast fields of so-called 
worn out land abundant through the South from their former 
wasteful system of farming. However, one of the largest 
dye manufacturers informs me that the tannin in the South- 
ern sumac seems to be in a different form from the Sicilian, 
and hence the latter is still preferred by dyers, especially 
for fine work. Still this may be due merely to cultivation, 
as all know the changes that have been made from time im- 
memorial in various grains, grasses, and fruits, by culture 
and care. 

Tanners of morocco say that the Southern sumac, when 
carefully gathered, free from sticks and dirt, the leaves and 
leaf stem only, is equal in tannin strength to the best Sicilian ; 
that with Sicilian at $175 per tun such sumac finely ground 
should bring $125 per tun. The usual price is $50 to $90, 
and it has sold at $110. It is like everything else ; it pays to 
put it on the market in the best order possible. 
GATHERING: AND PREPARING. 

In treating of the operation of gathering and preparing for 
market we shall first state something of the different varieties 
of sumac. There are sis: botanically different varieties of 
sumac in the United States ; of these, three are of value, one is 
of little or no use, and two are poisonous. The first three resem- 
ble each other very much in leaf and size, growing from four to 
ten and fifteen feet high, chiefly on dry uplands, in old fields 
Of these three, two have hairy berries and one has a hairy 
down on the branch, like a deer's horn, in summer, the third lias 
a perfectly smooth berry and branch. The leaves of all these 
are valuable, though we think if care were taken to keep 
them separate that the hairy or stag-horn sumae woahi be 
found most valuable for dyeing. 

Of the other three the dwarf sumac, one or two feet high, 
is valueless ; another grows only in swampy places, and 
while its juice is said to make a fine varnish, used largely in 
Japan, yet it is so poisonous to many persons that it is best 
let alone j the third is the well known poison oak. 

In gathering the sumac, leaves and leaf stems should be 
carefully picked without any of the woody stem, then dried 
auder cover on lattice-work shelves to give free access to air, 
frequently stirring or turning to prevent heating. When 
thoroughly dried,at the end of two or three weeks, it is sent 
to New York or to the nearest mill for sale. In this state it 
is worth from $1'35 to $1'75 per hundred lbs., but woody 
Biems and dirt detract from its value very much. The buyer 
in the interior of Virginia, North Carolina, South Carolina, | 



and Georgia can seldom afford to pay more than $1 per 
hundred. 

At the mill it is ground very fine and screened. The mill 
is of the usual drug mill form : in upright wheel revolving 
on its edge in a circular trough, as the old fashioned mill for 
grinding clay. It should be tightly inclosed ; if not, a large 
quantity of the light, fine, powdered sumac will escape and 
be lost. On care and economy in this operation depend the 
miller's profit. After grinding, it is screened and packed in 
bags — 162 lbs. to the bag — and thus sent to market. The 
bags to hold this quantity should be cut out 40x60 inches. 
Fourteen such bags will hold a tun. This is exactly the 
style and weight that Sicilian sumac is packed as sent to this 
country. To sell well it should be of a light green color. 

The time of gathering is from July 1st to just before first 
frost, not later ; in some parts it may commence earlier. It 
should be done when the flower is in full bloom, not before. 

PRODUCT AND CONSUMPTION. 

It is statei that the consumption of sumac in <(reat Britain 
is over 20,000 tuns per annum, and that it is yearly increas- 
ing. In this country we use 3,500 tuns of native and perhaps 
3,000, or over, of foreign ; probably 500 tuns of native we ex- 
port. As the demand and uses for leather never grow less it 
is not at all probable that all which the South can produce, if 
properly prepared, will ever fill the needed supply ; and if it 
should create a plethora on the market it would only cause 
•new- uses to be found for it, or engender the production of a 
finer article. , 

There is no reason why we should not export at least 5,000 
tuns to Europe, and supply all our own demands. The mill 
machinery is said to cost $2,500 without power. With the 
crude article at $P50 per hundred even, $12 to $15 per tun 
for grinding and bags, $10 for loss, and $10 for freight to 
New York, there is certainly a fair margin of profit at $90 
per tun at least, which price a good article will certainly al- 
ways bring in New York. Our figures of cost, also, are rather 
high. There is plenty of room for at least ten more mills in 
the now unoccupied field of North Carolina, South Carolina, 
and Georgia. Any good business place in the upper or mid- 
dle sections of these States will do as a site. 

ITS CHEMICAL PRINCIPLE AND USES. 

We have stated that sumac is used for tanning and dyeing. 
For these purposes the user generally makes his own decoc- 
tions, and uses them when fresh and warm. It is stated that 
the liquor injures by standing. For tanning it is valued, as 
it does not discolor the leather. It is used in the same man- 
ner as a decoction of bark. Best Sicilian contains, according to 
Muspratt, sixteen per cent of tannin and Virginia ten per 
cent. We have no doubt the vastly improved mode of gath- 
ering and preparing the American sumac will now increase 
its quantity of tannin. 

In dyeing it is used to produce a fawn and a rich yellow, a 
black, a peculiar shade of green, and a red. The mordants 
are usually tin or aluminous substances. With Brazil wood 
and tin solution it produces a red. With copperas and log- 
wood a rich permanent black. With a solution of chloride of 
tin alone, a rich yellow, and this with Prussian blue shades 
of green. It is used chiefly as a base, and has the quality of 
giving great permanency to the colors dyed with it. The 
leaves of the hairy species called staghorn are considered best 
to dye yellow. 

THE SUMAC BERItTKS 

are of very little value, though we think in the progress of 
science a use will be found for them. Tney are said to con- 
tain large quantities of malic acid. They are now used in 
small quantities by the druggists, and when ripe make a very 
refreshing and cooling beverage. They should by all means 
be kept out of the gathered leaves, as they contain a red dye, 
hence would injure the quality of the sumac. 

A New Omnibus. 

A Melbourne correspondent, in giving an account of a new 
sort of street conveyance, says : The scheme has attracted 
considerable attention here. The great principle involved is 
the carriage of the load below the center of gravity. The 
new style of conveyance has been recently patented by Mr. 
Dyer. Instead of the passengers being inside the vehicle, as 
at present, they are all outside of it. There is no close box 
into which twelve human beings are stuffed to inhale each 
other's expirations and exhalations. There is no crushing up 
for a seat, or putting seven in a space intended for six, and 
not too large for five. All inconveniences are avoided by 
placing the passengers back to back, instead of face to face. 
The new omnibss has only one hind wheel, instead of two ; 
and tnis one wheel, plated in the center of the vehicle, does 
tne work of the two now used. A Ibjht and elegant roof 
covers the two rows of seats, and reaches down in front far 
enough to shelter the passengers from rain or sun, but not 
far enough to obstruct their view of the opposite side of the 
street in which they are going. There are aprons also which 
draw up from the foot-board, as a protection in wet weather. 
The vehicle is therefore much lower than the present omni- 
bus, being only about eight feet in hight. A passenger steps 
in and out at one effort from the asreet into his or her own 
separate place or division. The large wheel $$, the back is 
quite concealed, and revolves in a closed case or sheath some 
twelve inches in width. The seats being on two sides and 
the end, and being comfortably padded at the back and cush- 
ioned, the vehicle will somewhat resemble that piece of fur- 
niture known as an ottoman, with arms to it and a roof over- 
head. There will be an immense economy in construction, 
as there are rso doors, no glazing, no painting of sides, no in- 
ternal paneling, and only three wheels, instead of four. 
The draft on the horses will be much lighter, as the fric- 



tion will be diminished by one fourth at leas*. In addition 
to this it is known that a wheel of large diameter is much 
easier to draw than one of small, so that there is no doubt 
but that the draft will be very largely lessened. The weight 
of the vehicle will not be more than two thirdsof the present 
one, and the cost also. The vehicle, nevertheless, is not 
adapted for bad weather. 

An Imperishable Hothouse, 

From the recently published list of English patents it ap- 
pears that Mr. W. P. Ayrea has secured " Improvements in 
the Construction and Arrangement of Horticultural and other 
Buildings or Erections or Structures, and in the means and 
appliances for heating the same." These consist of roofs 
formed without sashes, sash-bars, putty, or paint, or any 
woodwork outside, and consequently no painting will at any 
time be required. Secondly, Mr. Ayres forms his floors, 
plant stages, and side or partition walls in slabs of cement 
concrete, strengthened in a peculiar manner so as to bear any 
amount of pressure that may be placed upon them, and yet 
admit of being perforated for the air to circulate through 
them, paneled to hold water for evaporation, or the pots to 
stand in, or perforated and paneled. These slabs, it is said, 
can be manufactured of any required strength, and, conse- 
quently, are suitable for fire-proof floors, partition walls, tab- 
ling, or shelving for shop, office, or warehouse fittings or for 
any situations where slate or marble slabs have hitherto been 
used, with the advantage that they can be manufactured of 
any size, and in the place where they are required to be usnd, 
left rough for ordinary use, or be finished plain or in colors 
with the face of polished marble. Thiruly, Mr. Ayres intro- 
duces a new system of heating, dispensing with plunging or 
fermenting material for bottom heat, and substitutes a pysrem 
by which a stream of air, moist or dry, is constantly passing 
through the center of the earth containing the roots of the 
plant as well as around the sides of the pot. For glazing, 
Mr. Ayres uses flat glass of great strength and quality, 
jointed with transparent cement, or he may use glass turned 
up at the sides, or any other form of bent glass that he may 
find necessary for the purposes of his invention. The alleged 
advantages are, economy in first construction, portability 
(when desired), and when manufactured in iron, galvanized, a 
house so imperishable as to wear for a lifetime without 
further cost. 



The " Physical Basis » of Fighting. 

The Gazette de France gives the following details with re- 
gard to the supply of food for the army of the Rhine : 

Meat. — The contract for fresh m eat for the army of the 
Rhine has been given to the syndic of the cattle merchants at 
the price of 15 francs 58 centimes the kilogramme — about 
50,000 francs a day ; the performance of this contract to begin 
on the 5th of August. Salt meat for the fleet is supplied by 
the Americans. It is the best and wholesomest, say the ex- 
porters. The principal supplies of bacon come from Brittany. 
Morlaix is the great storehouse for this article. 

Bread. — A considerable quantity of flour also cornea fiom 
America. It is with this flour chiefly that the bread is made 
which is baked in Paris for the troops. It seems to be decided 
that in future the bread shall be baked on the spot near each 
camp. It has been calculated that 1,000 journeymen bakers 
and 250 campaigning ovens are enough to supply the wants 
of 400,000 men. The campaigning oven, of thin iron, can be 
set up in three hours and used immediately. The bread for 
the troops in Paris will be baked at the Invalides and other 
supplementary buildings. Five hundred thousand rations of 
food leave Paris each day for the Eastern frontier — biscuit, 
rice, dry vegetables, sugar, roasted coffee, brandy, wine, etc. 

Fqbagi-, — Switzerland sends it to Nancy in the forage, 
taken at the root, comes to fifty francs the thousand. The 
Hungarian hay, delivered at the Strasburg Railway statioi ., 
will cost fifty-five francs the thousand. Experience will de- 
cide as to the quality of the forage from these two markets. 
It is well known that there is a scarcity in France as regards 

this article, 

^ , s&~^»~e&> — — — — ^ — ~~- 

What Farms they have in Illinois. 

The following highly interesting statistics of the immense 
farms of Mr. John T. Alexander, the great farmer and stock 
dealer of Morgan county, have been prepared with much care, 
and can be relied upon as substantially correct in every re- 
spect ; Number of acres of improved lands on his farms, 34,- 
000 ; number of acres unimproved lands, 300. Total number 
of acres of land, 34,300. Aggregate value of land, $1,085,000. 
Value of implements in use upon his farms, $50,000. Amouut 
paid for wages during the past year to hands employed on 
his farms, $70,000. Number of live stock on his farms, 90 
mules, 50 cows, 150 horses, 200 oxen, and 7,000 other cattle ; 
hogs, 700. Total value of live stock, $530,900. Product of 
hisfarm in 1869— corn, 277 ,500 bushels; wheat, 7,000 bushels ; 
cats, 8,000 bushels; rye, 2 000 bushels; potatoes, 1,000 bush- 
els ; hay,3,000 tuns ; value of animiJs sold on his farm dining 
the past year. $493,400. Mr. Alexander has two farms — one 
of nearly 8,000 acres, in Morgan county, 13 miles cant of jack 
son ville, upon which he resides, and the other, of 27,000 acres, 
in Champaign county, 111. In addition to this large business 
as a farmer, Mr. iilexander buys, ships, and sells, as dealer, 
over 50,000 head of cattle annually. 

SoMii idea may be formed of the luxurious character of 
New York Yachting, by reference to the cost of some of tho 
boats belonging to the squadron. The Dauntless, owned by 
James G.Bennett, Jr., cost $70,000; Palmer, $50,000 ; Sappho, 
$50,000 ; Eva, $18,000 ; Vesta, $45,000 ; Magic, $33,000 ; 
Phantom, $42,000 : Sylvie, $30,000 ; Rambler, $28,000 ; Wid- 
geon, $38,000 ; Halcyon, $29,000 ; Fleetwing, $48,000 ; and 
the old Henrietta, $40,000. 
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Insects as Food. 

Tiio Rev. Dr. Nash is publishing in Zion's Herald a series of 
article!) oi " Insect Life." On the subject of food he says : 

" Man does not refusa to use insects as food. Even we, 
highly civilized as we are, do not reject the lobster, the crab, 
or the shrimp, which, though not strictly insects, are only ar- 
ticulate animals, and, until recently ,were classed with insects 
by our best entomologists. Now the Arab would be disgusted 
to see us feeding on lobster salad ; yet he finds great delight 
in masticating a locust. In both the Indies epicures eat the 
tii-ah of the palm weevil, which is as large as your thumb ; 
and Sir John La Forey concurs in opinion with the ancient 
Greeks mentioned by iElian,as esteeming a roasted grub very 
delicious food. 

" Pliny tells that the Romans regarded the lossus — prob- 
ably the larva of Prionus Coriarius. found in the oak — a very 
great delicacy. In Jamaica, and in the Mauritius, the grab of 
the Prionus Dandcornus, which is as large as a man's finger, 
forms an article of food. The Mexican Indians prepare a 
drink from a beetle (the Oicindcla curveia), by macerating in 
water and spirits. 

" Locust are an article of food in many parts of the world. 
The Ethiopians were called locust- eaters on this account by 
the Romans. The Arabs make thtm into bread, first grind- 
ing or poanding them, and then mixing them with their flour. 
They not unf'requently eat them boiled or stewed. The Hot- 
t. ntots esteem them highly, and grow fat on them. They all 
make their eggs into soup. Their traditions teach that they 
are indebted to some great conjurer for the coming of the lo- 
cust. He lives a long way northward, (hey say, and removes 
a huge stone from the mouth of a deep pit, so that the locusts 
escape and fly to them for food. The Moors of Barbary pre- 
fer them to pigeons. 

" Cicadw, according to Athenus and Aristotle, were highly 
relished among the ancient Greeks. Pliny says the Parthi- 
ans used them freely for food. Our native Indians were fond 
of them, as were those of New South Wales. 

" The Chinese, who cannot afford to waste any edible thing, 
cook and eat the chrysalis of the silkworm and the larva of 
the hawk moth. The caterpillars of butterflies are eaten by 
the natives of New Holland, and also, the body of the butter- 
fly called bugong. 

" Ants have their places with articles of human diet. Hot- 
tentots eat them both raw and boiled. East Indians mix them 
with flour and convert them into a popular pastry. In India 
ants are used to flavor brandy. 

" In Ceylon bees are used for food. In New Caledonia the 
people eat a large spider (Aranea ebuis), esteeming it a luxu- 
ry. Reaumer says he knew a young German lady who ate 
spiders. It is recorded that Anna Maria Schurement ate them 
like nnts, and declared they were not unlike that fruit in 
taste. Lalande, the celebrated astronomer, was equally fond 
of those delicacies ; and Rasel knew a German who spread 
them on his bread liko butter. Humboldt caps the climax of 
these edible monstrosities,assuring us that he has seen Indian 
children drag centipedes, eighteen inches long' and more than 
half an inch broad, from their holes and devour them. 

" While these curious facts illustrate the adage tha t there 
is no accounting for tastes, they also show that insects are 
useful as food for man,and that in great extremities he might 
be saved from destruction by placing them among his articles 
of diet. But I have written enough on the uses of insects — 
enough to show that the Great Architect of nature did not 
create these curious little animals in such vast numbers with- 
out a purpose. Small as they are, and contemptible as they 
appear, their countless numbers and varied powers to do both 
good and evil.constitute them one of the most important forces 
in the economy of nature. By merely destroying a few class- 
es of insect-fauna, and thereby permitting the others to mul- 
tiply indefinitely, the Almighty Ruler could bring about the 
entire destruction of the human race in a surprisingly brief 
period of time." 



in the form of minute cells. In concluding his paper, Dr. Sig- 
erson took occasion to remark that the carbon which existed 
in the atmospheres of large cities was of use in counteracting 
the injurious effects of the presence of albuminoid ammonia, 
lately described by Dr. Angus Saiith, of Manchester, and that 
consequently limits should be placed to the consumption of 
smoke in factories, etc. The paper was illustrated by large 
diagrams representing the microscopical appearances of the 
different forms of dust spoken of above. 



Why Insects Increase. 

It is an old and very true remark that the various insects 
that afflict the gardener and fruit grower are, year by year, 
i becoming more numerous and destructive. The Boston Spec- 
tator thinks one principal cause of this result is the continued 
tendency of modern improvement to concetrate vegetable gar- 
j dens and fruit farms in certain peculiarly favorable localities, 
; instead of scattering them evenly and uniformly over the 
[ whole country. Hence every injurious insect that troubles 
the gardener and the fruit grower, has an abundant supply of 
such vegetation as forms a suitable nidus for its future off- 
spring, close at hand, instead of having to look for it with 
much labor, over an extensive surface of country. Such in- 
sects are therefore enabled by this means to increase and 
multiply with greater ease and greater rapidity. 
\ Upon precisely the same principle, if you scatter over the 
surface of a whole country the amount of shelled corn that is 
j list, sufficient to feed a certain gang of hogs, and compel them 
to seek it out and pick it up every day of the year, they will 
not thrive so well nor multiply so fast as if you fed out the 
very same amount of corn to them in a ten acre lot, day after 
day, for a whole year. 



I>ate Atmospheric Researches. 

At a meeting of the Royal Irish Academy, held June 13th, 
Dr. George Sigerson, F.L.S., read a paper entitled "Further 
Researches on the Atmosphere." He stated that the results 
of analysis of ordinary atmospheres, such as those of a town, 
the country, and the Seabreeze, which he communicated to the 
Academy on a former occasion, had been fully confirmed by 
later investigations. The subject of the present paper was 
the examination of special atmospheres, of which the author 
proceeded to speak in detail. In the air of an iron factory he 
found a dust of a black color and friable in nature, which was 
composed of carbon, iron, and ash. The iron was present in 
small rough and jagged piecen, also in hollow halls averag- 
ing one two-thousandth of an inch in diameter. These iron 
globules were translucent. In shirt factory air, filaments of 
linen and cotton were present in great numbers, and minute 
eggs were also seen under the microscope : but these were, 
perhaps, of accidmtal origin. Scotch mills, from the nature 
and quality of the spongy, spiky dust which abounded in 
them, Dr. Sigerson branded as human slaughter houses. In 
the dust of printing offices, perceptible traces of antimony were 
detected by chemical examination. Stable air was shown 
to contain equine hair, cuticles, epithelium, moth cells, ovules, 
various fungi, besides a large amount of other forms of organic 
matter. The air of a dissecting room was also largely im- 
pregnated with organic particles, and a microscopical exami- 
nation ol the dust collected resolved it into portions of white 
and yellow fibrous tissue, fibrillse of voluntary and involun- 
tary muscle, fragments of epithelium, and debris. In smoker's 
air, numerous globules of nicotine were observed, of a pre- 
eminently hurtful character. Very similar to this was the 
air inhaled by tea-tasters, in which, besides particles of cellu- 
lar tissue, a narcotic oil of very deadly properties abounded 



State and National Fairs for 1870. 

American Institute New York Sept. 7 — Nov. 2 

Arkansas Little Rock Oct. 11-14 

California Sacramento Sept. 12-19 

Cherokee Country (Ga. & Ala.) Rome, Ga . . .Oct. 11-14 

Colorado Denver Sept. 27-Oct. \ 

Conn. River Valley Brattleboro, Vt Sept. 27-29 

Cotton States Augusta, Ga Oct. 25-29 

Georgia Atlanta Oct. 19-26 

Illinois Decatur Sept, 26 — Oct. 1 

Inter-State Pittsburgh, Pa Sept. 12-16 

Industrial Exposition. . . .Cincinnati, Opens Sept. 21 

Indiana Indianapolis Oct. 3-8 

Iowa Keokuk Sept. 12-16 

Kansas Fort Scott Sept 27-30 

Kentucky Henderson Oct. 4-8 

Maine Augusta Sept. 20-23 

Maryland Pamlico, near Bait Sept. 27-30 

Michigan Jackson Sept. 20-23 

Minnesota Winona Sept. 20-23 

Mississippi Jackson Oct. 10-15 

Nebraska Brownsville Sept. 20-23 

New England Manchester, N. H Sept. 6-9 

New York Utica Sept. 27-30 

New Hampshire, with New England, which see. 

New Jersey Waverley Sept. 20-23 

North Carolina Raleigh Oct. 18-21 

Ohio Springfield Sept. 12-16 

Ontario Toronto, Canada Oct. 3-7 

Pennsylvania Scranton Sept. 27-30 

Quebec Provinces. Montreal Sept. 13-16 

St. Louis Association St. Louis, Mo Oct. 3-8 

South Carolina Columbia Nov. 9-1 1 

S. C. Institute Charleston Nov. 1-5 

Texas, Western San Antonio. ... Oct. 5-8 

Vermont Burlington Sept. 13-16 

Virginia Richmond Nov. 

Wisconsin Milwaukee Sept. 27-30 

Woolen Exposition Cincinnati, O Sept. 21 — Oct. 1 "> 

Washington Ter Walla walla Sept. 22-25 



NEW BOOKS AND PUBLICATIONS. 



Every Saturday 

Is one of the handsomest illustrated papers ever issued. The number 
of September 10th contains European war pictures- the Baden Prisoners 
taken at Niederbronn; French Soldiers Bathing at Nancy; A Prussian Out- 
post; Saarbruck; and Some Recruits for the South German Army. It has, 
besides, fine portraits of Mademoiselle Sessi, and Georare W. Childs of the 
Philadelphia Ledger ; a beautiful art picture, Morning in the Desert ; and 
three admirable summer pictures— A Picnic in the Woods, by A. Hoppin ; 
Summer Days, by W. J. Hennessy ; and On the Beach at Long Branch, by 
C. G. Bush. Altogether, it is a first-class family illustrated weekly. 



Inventions Patented In England by Americans. 

[Compiled from the " Journal of the Commissioners of Patents."] 
PROVISIONAL PROTECTION FOR BIX MONTHS. 

2,061.— Lamps.— F. T. Grimes, Liberty, Mo. July 21, 1870. 

2,065.— PkoductiOj* of Sulphuric and Hydrochloric Acids, of Car- 
bonates of Potash and Soda, and also of Chlorine.— H. M. Baker, 
New York city. July 21, 1870. 

2,083.— Apparatus for the Manufacture of Gas.— E. D. McCrackcn,* 
H.J. Newton, H.B. Kirkland, and Joseph H. Husson, New York city. July 
26, 1870. 

2,103.— Platform Weighing Machine.— M. Kennedy, New York city. 
July 26, 1870. 

2,119.- Carpet-Stretching and Nailing Apparatus.— S. Cooke, New 
York city. July 29, 1870. 
2,148.— Buttons.— Joseph Hampson, Newburgh, N. Y. August 2, 1870. 

2,154.— Let-off Mechanism foe Looms.— D. Long and J. Preston, Fair- 
view, Pa. August 2, 1870. 

2,156.— Machinery for Feeding Sheets of Paper to Printing Press- 
es ANDOTHER MACHINES REQUIRING TO BE SIMILARLY FED.— John F. 

Thomas, Brooklyn, N. Y. Aug. 2. 1870. 

2,166.— Sewing Machine.— John Paulding, New York city. August 3, 
1870. 

2,169.— Refining and Ageing Liquors.— S. H.Gilman, Galveston, Texas. 
August 3, 1870. 

2,172— Apparatus for Extinguishing Fires.— C. G. Wheeler, Chicago, 
111. August 4, 1870. 

2,153.— Lubricating Packing for Raii.way-Capp.iaoe Jouiinals.— W. 
H. Jewell, New V ork city. Aug. 2, 1870. 

2,159.— Preserving Wood.— A. B. Tripler, New Orleans, La. August 
2, 1870. 

2.173.— Machine for Sewing Boots and Shoes.— C. Goodyear, New York 
city. August 4, 1870. 

2,180.— Sewing Machine.— Hinkley Knitting Machine Company, Bath, 
Me. August 4, 1870. 

2.208.— Balance Elevators— C.B.Sawyer, Fitchburg, and J. W. Labaree 
and P. W. Brewster, Springfield, Mass. August 9 1870. 



$n$ium and personal 



The Charge for Insertion under this head i s One Dollar a Line. If the Notice 
exceed Four Lines. One Dollar and a Half per line will be charged. 

The paper that meets the eye of manufacturers throughout the 
United States— Boston Bulletin, $4'00 a year. Advertisements 17c. a line 

Screw Wrenches. — The Best Monkey Wrenches are made by 
Collins & Co. All Hardware dealers have them. Ask for Collins Wrench. 

Profitable Canvassing. — " The Universal Sharpener," for all 
Table Cutlery and Scissors. A correctly beveled edge can be obtained 
by its use. See Advertisement. 

A fine Double Engine, Boilers, and fixtures, complete 2-H.P. 

drop and foot presses, lathes, etc, for sale by J. Dane, Jr., Newark, N. J 

Blind Stile Mortising and Boring Machine, for Car or House 

Blinds, fixed on rolling slats. Martin Bark, Agent, Lebanon, N. H. 

Upright Belt Forge Hammers, Improved Drop Presses. Send 
for circular. Charles Merrill & Sons, 556 Grand st., New York. 

Wanted — The address of manufacturers of Music Boxes. Ad 
dress J. S. Brown, Colerain P. O., Ohio. 

Wanted. — Second-hand Hydraulic Press. Platen to be at 

at least 24-in. by 36-in.; ram IC-in. to 12-in. diameter. Apply to Joseph C. 
Hewitt, 17 Burling Slip, New York. 

Metaline. — Paul Dunn, Owen Sound, Ontario, Canada, wants 
to correspond with the maritfacturers of metaline. 

For footpowerenginelathes address Bradner&Co.,Newark,N. J. 

J. R., of Leipzig, Germany. — II you have sent me the Scien- 
tific American, I pray you urgently to send me a more distinct sign ot 
your existence, by writing personally to your— Betty. 

Builders — See A. J. Bicknell's advertisement on outside page. 

Peck's patent drop press. For circulars, address the sole man- 
ufacturers, Milo Peck & Co., New Haven, Ct. 

Millstone Dressing Diamond Machine — Simple, effective, du- 
rable. For description of the above see Scientific American, Nov. 27th, 
1869. Also, Glazier's Diamonds. JohnDickinson, 64 Nassau st-.N. Y. 

Scientific American. — Back Nos., Vols., and Sets for sale. Ad- 
dress Theo. Tusch, City Agent, Sci. Am., 37 Park Row, New York. 

A New Waltham Watch, made especially for Railroad Men 

and Engineers,is fully described in Howard & Co.'s Price List of Waltham 
Watches. Everyone interested should send for a copy, which wilL be 
mailed to any address free. Address Howard & Co., 785 Broadway, N.Y. 

Peteler Portable R. R. Co., contractors, graders. See adv'ment. 

For Sale — One half the interest in McGee's Patent Self-boring 
Faucet. Address T. Nugent, Morristown, N. J. 

The best selected assortment oi Patent Rights in the United 

States for sale by E. K. Roberts & Co., 15 Wall st.. New York. See adver 
tisement headed Patentees. Salesmadeon Commission. 

Enterprising men wanting a genuine Patent Monopoly ,please 
address , immediately, C. H. Hudson, 174 Washington st., New York. 

"507 Mechanical Movements." — Over 18,000 copies of this 
book have been sold. This is by far the largest illustrated table of move- 
ments ever published. An invaluable aid to mechanics, inventors, etc. 
Price $1. By mail, $1-12. Address Theo. Tusch, 37 Park Row, New Y'ork. 

Best Boiler-tube cleaner — A. H. & M. Morse, Franklin, Mass, 

For Sale or to Lease — A never-failing water-power at Ellen- 
ville, N. Y., J4 mile from depot of the Ellenvillo Branch N. Y. and O. Mid- 
land R. K., and onlySO miles from New York city, by rail. For full par- 
ticulars address Blackwell, Shultis, Gross & Co., Kingston, N. Y. 

Pictures for the Library. — Prang's latest publications : " Wiid 
Flowers," " Water Lilies," " Chas. Dickens," Sold in all Art Stores. 

Japanese Paper Ware — Spi toons, wash basins, pails, milk pans, 
etc. Perfectly water-proof, and will not break or rust. Send for circu- 
lars. Jennings Brothers, 352 Pearl st., New York. 

" Your $50 Foot Lathes are worth $75." Good news for all. 
At your door. Catalogues Free. N. H. Baldwin, Laconia, Nf.H. 

The Best Hand Shears and Punches for metal work, as well 
as the latest improved lathes, and other machinists tools, from en- 
tirely new patterns, are manufactured by L. W. Pond, Worcester, Mass. 
Office, 98 Liberty st., New York. 

Wm, Roberts & Co., Designers and Engravers on Wood, 36 
Beekman st., New York, would respectfully announce that they are now 
prepared to receive oriersfrom Manufacturers, and others, for engraving 
of machinery, views of stores, factories, trade marks, etc., etc. 

One 60-Horse Locomotive Boiler, used 5 moa., $1,200. Ma- 
chinery from two 500-tun propellers, and two Martin boilers very low 
Wm. D. Andrews & Bro.,414 Water st., New York. 

For solid wrought-iron beams, etc., see advertisement, Ad^rnee 
Union Iron Mills, Pittsburgh, Pa., for lithograph, etc. 

Keuff el & Esser s 116 Fulton st.,N. Y.,the best place to get lst-class 
Drawing Materials, Swiss Instruments, and Rubber Triangles and Curves . 

For tinmans' tools, presses, etc., apply to Mays & Bliss, Ply- 
mouth, st., near Adams st., Brooklyn, N. Y 

Glynn's Anti-Incrustator for Steam Boiler — The only reliable 
preventative. No foaming.and does not attack metals oi" boiler. Liberal 
terms to Asrents. C. D. Fredricks,587 Broadway, New York. 

Cold Rolled — Shaftmg,piston rods,pump rods,Collins pat.double 

compression couplings,mairufactured by Jones & Laughlins.Pittsburgh.Pa. 

For mining, wrecking, pumping, drainage, and irrigating 
machinery, see advertisement of Andrews' Patents in another column. 

It saves its Cost every sixty days — Mitchell's Combination 
Cooking Stove. Send for circular. 11. B. Mitchell, Chicago, 111. 

To ascertain where there will be a demand for new machinery 
or manufacturers' supplies read Boston Commercial Bulletin's manufac- 
turing news of the United States Terms $4-00 a year. 



Inventions Examined at the Patent Office.— Inventors can havn a 
careful search made at the Patent Office »nto the novelty of their in vor- 
tions, and receive a report in writing as to the prob ible success of t.lio, 
application. Send sketch and description by mail, inclosing fee 0'" $5. 
Address MUNN & CO. SI Park Row New York 

Caveats tire desirable it an inventor is not fully prepared to apply for a 
natent. A Caveat affords protection for one year against the issue ot a 
patent to another for the same invention. Patent Office fee on tilings 
Caveat, $10. Agency charge for preparing and filing the documents fror. 
$10 to $12 Address MUNN & CO., 37 Park Row, New York. 
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CORRESPONDENTS who expect to receive answer.* totheir letters must, in 
all cases, sign their names. We have a right to knou- those who seek in- 
formation from us ; besides, as so?netimes happens, we may prefer to ad- 
dress correspondents by mail. 

SPECIAL NOTE.— This column is designed for the general interest and in- 
struction of our readers, not for gratuitous replies to questions of a purely 
business or personal nature. We will publish such inquiries, however, 
when paid for as advertisements at $1*00 a line, 'under the head of " Busi- 
ness and Personal. 

All reference to back numbers should be by volume and page. 



R. D. V., of Ala., has a horizontal engine, placed on a second 

floor, which does not nearly do the work it was indicated to perform when 
first set in its present position. It has run for two years much lighter 
work than its real capacity, and upon the addition of machinery of a 
somewhat taxing character, on account of its intermittent action, the en- 
gine fails to develop the power required, and what it was supposed to be 
able to perform. Our corrcspondeLt is not an expert, and wishes to 
know the probable reason of the failure. We hazard the opinion that the 
placing of additionalmachinery in thebuildinghas caused settling, and 
has thrown tlie parts of his engine out of line, causing great friction, and 
thus diminishing the power of the engine to do useful work. If the valve 
gear was properly adjusted, and the valve properly set at first, and 
allowed to remain so, the cause we have named is the most probable 
There are other causes which may Droduce such a result, but they can 
only be accurately determined by indicating the engine. 

G. B., of Mass. — We have read your note, and stand corrected. 

As you point out there is an error in the reply to J. H. S., published on 
page 138, current volume. It is not necessary that in weighing a load on a 
wagon by first weighing the fore wheels and then the hind wheels, that 
these wheels should bear equal parts of the weight. The only condition 
necessary is that the wheels should stand exactly level at each weighing, 
A pretty close approximation could thus be made to the weight, but 
complete accuracy cannot be relied upon in this way. There is an ele" 
ment of error in the friction of the axles in the hubs, as one end depresses 
the scale, and it is evident that a perfect level is extremely difficult, if not 
impossible, to obtain where one pair of wheels rests on an immovable 
base.andthe other pair upon the platform of the scale. 

U. B., of Fla. — From your description of the boiler in your 

charge we judge it to be dangerous, and believe that at all hazards you 
ought to make public the facts to citizens of the town in which you live* 
The reckless exposure of life by parsimonious users of steam boilers has 
become far too common in this country. You will not in the end lose by 
the fearless r eiformancc of what you deem to be your duty. This advice 
is based on the supposition that yon have '* set down naught in malice." 
The fact that you still regain charge of the boiler after having become 
afraid of it somewhat detracts from the weight of your assertions. 

B. F. S., of Pa. — The power developed by a water wheel is en- 
tirely independent of the gearing and machinery. If you wish to ask 
whether the power of the wheel will be more economically applied 
through a master wheel of equal diameter- to the wheel or one of three 
fourths its diameter, we answer that there would not be much difference. 
The little there would be would favor the larger wheel ; as the higher the 
velocity of the teeth in a gear the less is its friction proportionately in 
transmitting a given amount of power if all things are properly con- 
structed and adjusted. 

A. G. and J. M., of N. J. — The velocity of a steamer relatively 

to the current of water in which she floats, with a given number of revo- 
lutions of her paddle wheels per minute, is the same whether going with 
or against a current. The velocity relatively to a fixed point on shore 
will diffbi* in going with the current, from that ingoing against the cur- 
rent, by an increase of twice the velocity of the current, the same number 
of revolutions per minute being made in each case. 

J. M. K., of N. H. — All kinds of glass.ware may be cheaply 

colored during its manufacture. 

A.M. W., of Your query is answered in reply to H. A. 

w., of N.C. 
D. D., of Mass. — The hydraulic device you describe will not 

worlt. 
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Under this heading we shall publish weekly notes of some of the more prom- 
inent home and foreign patents. 



Machine foh. Bending and Shaping Forks.— I. G. Batcheller, Walling- 
ord,Vt.— This invention relates to improvements in machinery for bendl 
ing and shaping the tines of hay, manure, spading, and other forks after 
they have been rollrd, hammered, or otherwise reduced to the proper 
sizes and lengths ; and it consists in a very ingeniously contrived pair of 
bending and shaping blocks, in one of which the blank is placed and held 
while the outside tines are bent around the block for making them paral- 
lel with the intermediate ones, by bending slides moving along trie sides 
of the block. The other block, which is the counterpart of the first, 
moves over the latter after the above bending of the side tines has been 
effected, and then the first mentioned block upwards against the other, 
by which the blank is clumped between them for imparting the requisite 
curve from heel to poini. to give the proper set to the tines. Thismachine 
is very simple in construction and has hut few movements, which maybe 
quickly performed. It therefore seems calculated to prove a very im- 
portant advance in the class of machinery to which it belongs. Several 
of these machines are to be employed by the Batcheller Manufacturing 
Company, WallingforH, Vt., of which the inventor is a prominent officer. 

Wood Turning Lathe.- Frederick Baldwin, Janesville, Wis.— This in- 
vention relates to improvements in automatic lathes for turning spirally 
beaded work, and consists in an attachment to the improved lathe, on 
which patents were granted 34tU day of August, 1858, No. 21,240, and the 
18th day of June, 1867, No. 05,864, for increasing or diminishing the feed 
when cutting spirals on tapered sticks, and to vary the pitch of the spirals 
according to the size, the same being so arranged that the machine may be 
readily shifted to turn tapered sticks or sticks with uniform diameter 
throughout, and when tapered work is produced, the alternate sticks fol- 
lowing each other through the mandrel in succession will be worked from 
the large to the small end, and vice versa. 

Paddle Wheel.— R. H. Connelly, Philadelphia, Pa.— This invention re. 

ates to improvements in feathering paddle wheels for steamboats, and 
consists in an improved arrangement of wheel or wheel rim mounted eccen- 
trically to the paddle wheel and having the cranked axles of the buckets 
connected to it for causing the feathering of the buckets. 

Press.— Marshall Wallace, Little Rock, Ark. —This invention relates to im 
provements in presses for hay and cotton, and consists in an improved ar 
rangement with a follower working upward and having ratched teeth on 
the stem, of lifting levers with sliding pawls, also sliding holding pawls and 
eccentric lever for working the levera acting on the follower stem. The 

nvention also comprises an arrangement with the follower of counterbal- 
anced weights to assist in raising it and to let it down easily. 

Shade Holder and Shade.— T.B. Peacock, Dresden, Ohio.— This inven- 
tion has for Its object to furnish an improved shade holderand shade which 
may be applied to lamps, gas burners, candles, etc., and which shall be so 
constructed that the shade may be easily adjusted at any desired hight or 
at any desired inclination, and which shall at the same time be simple in 
construction and convenient in use. 

Cotton Peess.-W. W. Knowles, Bastrop, Texas.-This invention has for 
its object to improve the construction of cotton or baling presses so as to 
enable the press to be worked faster than is possible with presses con- 
structed in the ordinary manner, the screw being run in both directions by 
the continuous forward movement of the driving shaft, adapting the press 
to be worked by steam, water, or other power. 



Sugar Cane Scraper.— Alcide Landry, Parish of East Baton Rouge, La. 
—This invention has for it3 object to furnish a simple, convenient, and ef- 
ective machine for scraping and cultivating sugar cane. 

Corn Planter.— Lewis West, Georgetown, Ky.— This invention has for 
its object to furnish an improved corn planter, simple in construction and 
effective in operation, doing its work accurately and well. 

KemovingPakaffine Deposits from Oil Wells and the Crevices of 
the Oil Rock.— James Dickey, Venango, Pa.— This invention relates to a 
new and improved means of removing the paraffins and other combustible 
deposits from the oil wells and the crevices of the oil-bearing rock leading 
thereto, and It consists in burning out the paraffine by means of oxygen or 
other combustible gas introduced through the well or otherwise in pipes' 
orbyothermeans.and ignited in the presence cf the paraffine, the said gas 
being introduced by pumps or otherwise; also in effecting the removal' 
but in a more limited degree, by exploding the oxygen gas, together with 
the gas produced in the well. 

Water Meter.— Andrew Morse, Skowhegan, Me.— Thisinventionrelates 
to improvements in water meters, and consists in a combination with a 
weighted valve to be raised by the water to be me asured, and the register- 
ing apparatus of a graduated variable cam block for operating the pawl 
of the registering apparatus, awater wheel for turning the said cam to 
operate the pawl, and an escapement mechanism for regulating the motion 
of the water wheel, all so arranged that the registering apparatus will be 
moved more or less according to the amount of water passing through the 
said valve. 

Torpedoes for Oil Wells.— Jas. Dickey, Venango, Pa.— This invention 
relates to improvements in torpedoes for oil wells, and consists in the 
application to the exteriors of the shells of spring guides, for centering 
tnem in the wells after passing below the iron casing, or in open wells. 
The invention also consists in an improved arrangement of charging and 
stopping nozzles for charging the torpedoes, such as were patented 
September 14, 1869, with oxygen gas. The invention also consists in an im- 
proved mode of firing the torpedo by means of a bomb or secondary tor- 
pedo dropped upon the primary one, and provided with a discharging 
spindle in the lower end, arranged to act upon another spindle in the top 
of the first for exploding a cartridge or other detonating substance on the 
top of the torpedo and another in the bottom of the bomb. 

Water Wheel.— V. M. Baker, Preston, Minn.— This invention relates to 
improvements in turbine water wheels, and consists in certain improve- 
*ments in the construction and arrangement of case, gates, buckets, and the 
means for actuating the gates. 

Canal Boat.— Lewis and Charles Howard, Watkins, N. Y.— This inven- 
tion consists of a bar placed at the stern of the boat across the iear'end of 
the chamber that contains the propeller, said bar serving as a brace be- 
tween the sides of the chamber ; also as a guide for the vertical sliding 
post, in which is supported the rear end of the propeller shaft, and also as 
a support for the lower end of the rudder. 

Cutter Bars for Mowers and Reapers.— Henry W. Mason, Hagers- 
town, Md.— This Invention has for its object to attach teeth to cutter-bars 
in mowing and reaping machines in such manner that the teeth may be 
kept in place in the bar without the use of springs, screws, or any device 
except a groove and tenon or the equivalent thereof, and yet may be sep- 
arately removed from the bar and replaced in the same withou'. difficulty. 

Combined Corn Planter and Seeder.— William E.Fricke, Mexico, Mo. 
—This invention has for its object to furnish a simple convenient and effec- 
tive machine, which shall be so constructed that it may be conveniently 
adjusted for planting or seeding, and which will do its work well and ac_ 
curately in either capacity. 

Combined Call Bell and Vessel.— Nathan Lawrence, Taunton, Mass. 
—This invention relates to a vessel that may be used as a slop-bowl or 
sugar-bowl, from the bottom of which a tube projects upward within the 
vessel; a stem being placed within said tube, extending above its top, 
passing through the bottom ofthe vessel and furnished with a finger-piece 
at its upper ena outside the tube; the sounder of a call bell being attached 
to the bottom ofthe vessel, and while its tongue is hung between lugs that 
extend downward from the top ofthe sounder, in a position where it may 
be forced against the inside of the sounder by thrusting the said stem 
downward. 

Bedstead.— Francis Layaux, Monroe, La.— This invention consists in a 
tester, to which two rods are attached beneath, one at each side, on which 
rods are placed sliding rings, to which the upper edges of the net are fast- 
ened; there being also a cross-bar that slides on the two side rods, on which 
bar are also placed some of the net rings, the whole arrangement being 
such that when the cross-bar is moved on the side rods to one end of the 
tester, the net is folded together, and when the cross-bar is moved to the 
opposite end ofthe tester, the net is expanded. 

Press for Printing Oilcloths, Tablecloths, etc.— Joseph Kraft 
Newark, N. J.— This invention relates to a new machine for printing de- 
signs of various colors upon the surfaces of oilcloths, glazed cloths, or other 
fabrics, the apparatus being even applicable to the printing of cotton or 
silk goods. The invention consists in constructing each of the printing 
cylinders with projecting types for making but halt the design, the other 
reversedhalf being made by reversing the position and motion of the fab- 
ric to be printed. The invention consists, also, in the use of a swiveled 
frame forholding the fabric to be printed, the said frame being reversible, 
for the purpose of permitting the fabric to be brought to opposiLe position 
and motion, while the reverse half of the design is being printed. 

Flying Ship.— Edward Oakes, Richmond, Ind.— This invention relates to 
improvements in vessels or ships for navigating or sailing through the air, 
while suspended in it by balloons. The invention consists in the combina- 
tion with one or more semi cylindrical balloons, preferably with pointed 
ends and flat bottoms, of a sail of peculiar construction, a pair of adjustable 
guiding whe els or propellers, and one or more lifting and depressing wheels, 
under improved arrangement calculated to enable the operator to so guide 
and control the ship as to cause it to ascend and descend when required 
and to move through the air, in ascending or descending planes, in any re- 
quired direction. 

Automatic Trap for Lowering Ice, Boxes, etc.— Charles Egnor, Cats- 
kill, N. Y.— This invention relates to a new apparatus for conveying goods 
to the holds of vessels, or to lower stores of buildings, and is more particu 
larly intended for delivering blocks of ice from icehouses to barges. The 
invention consists in the combination of a hinged trap with a swinging ena 
piece, the latter arresting the ice, while the trap is being swung down. 
When the trap is near the lower position, the end piece is arrested by a 
a string or cord, and allows the ice to pass under it into the hold of the 
barge. 

Wood-bending Machine.— James K. B. Solomon, Rigglesville, Pa.— This 
invention relates to a new machine for bending the fellies of wagon wheels 
as well as sleigh runners, plow handles, and other suitable articles of wood. 
The invention consists chiefly in the use of a pair of chain drums or rollers, 
which serve to wind up a pair of chains, whereby the ends of the wooden 
bar or article to be bent can be drawn against the edges of a bending 
block. 

Door Strip.— John W. Kramer, Bloomsburg, Pa.— This invention relates 
to improyemeuts in door, weather, or carpet strips, and consists in a flat 
metal or other strip under the door, hinged at the ends at one edge, and 
having a link or yoke under it, pivoted to the sill at one end.and connected 
at the other to a rod connected with a spring in the jamb, which is acted on 
by the door, when closing, to throw the free edge uf the strip up to the 
door. 

Car Coupling.— James H. Froman.Plattsburg, Mo.— This invention re- 
ates to a new car coupling, which is so arranged that it will be entirely re- 
liable, while the cars are properly on the track, but will cause an automatic 
uncoupling when the cars run off the track, or down over the end of a 
bridge. 

Mitering Machine.— Daniel B. Ware, Athens, Mich.— This invention re- 
lates to a new mitering machine, which is so constructed as to be readily 
adjustable, to cut all kinds of miters at any desired pitch. 



Stave Jointer.— James F. Sayer, Maycomb, N. Y.— The object of this in - 
vention is to make an adjustable machine for holding and jointing all sizes 
and kinds of staves, such as are used for barrels, as well as those without a 
bilge, which are used for straight-sided cylindrical or conical tubes. 

Spades and Shovels.— Jacob Caylor, Half Way, Ind.— This invention re 
latesto a new manner of constructing the blade of a spade, and, also, to a 
novel method of securing spades and shovels to the handles, and to a nove 
construction of the handles. 

Cattle Stancheon.— John B.Scott, A Iviso, Cal.— The object ol this in 
vention is to provide a simple and efficient device for operating and fasten 
ing the pivoted stanchions by which horned cattle are confined to their 
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Issued by the United States Patent Office. 



I'OR THE WEEK ending August 30, 1870. 



Reported OJtciatly for the Scientific American 



SCHEDULE OF PATENT OFFICE FEES 

On each caveat .$10 

On filing each application for a Patent (seventeen yeara) ■* li> 

On issuing each original Paten! ....$20 

On appeal to Commissioner of Patents S'20 

On application for tieissue *30 

On application for Extension of Patent $. f i0 

On granting the Extension *~>0 

On filing a Disclaimer $10 

On an application for Design (three and a half years) $10 

On an application for Design (seven years) ,$10 

On an application for Design (fourteen years) $3 J 

In addition to which there are some small revenue-stamp taxes. Residents 
of Canada and Nova scotia pay $500 on application. 

For copy of Claim of any Patent issued wittim 30 years, S>1 

A sketch fromthemodelor drawing , relating to such portion of a machine 

as the Claim covers, from $1 

upward, but usually at the price above-named. 
The full Specification of any patent issued since i\ov. 20, 18tf>6, at which time the 

Patent Office commenced »rintin$ them $1 •25 

Official Copies of Drawings of any patent issued since 1836, we can supply at 
a reasonable cost, the price riepending upon the amount of labor involved avd 
the number of views, 
Fullinformatibn, as to price of ccacoinac, in each case, mav be fiad by address 
ing >1CS IS & CO., 

Patent Solicitors. No. W7 Farrk fiow, .Ne;o Yorl: 

106,760.— Truss Bridge.— J. S. Adams, Elgin, 111. 
106,761.— Neck Tib.— Morita Altaian, Baltimore, Md. 
106,762. — Lubricating Box. — Charles Andrews, Providence 

"E.1. 

106,763. — Gate. — Thomas Andrews, Warren, Wis. 

106,764. — Street Lamp. — Theodore P. Austin, New York 

city. 

106,765. — Combined Harrow and Roller. — Timothy Bailey 

Wyoming, 111. 

106,786.— Water Wheel. — Vincent M. Baker, Preston 

Minn. 

106,767. — Wood-turning Lathe. — Frederick Baldwin, Jaries- 

ville, Wis. 

106,768. — Shaft Coupling. — M, S. Bassett (assignor to him- 
self and L. H. Burt), West Haven, Conn. 
106,769. — Machine for Bending Forks. — I. G. Batcheller, 

Wallingford, Vt. 

106,770. — Curtain-cord Tightener. — J. E. Baum, Philadel- 
phia, Pa. 

106,771.— Fire-proof Railway Caps.— G. C. Bestor, Peoria, 
in. 

106.772.— Fireplace Grate.— Frank S. Bissell, Pittsburgh 

106,773.— Toothpick.— W. E. Blake, New York city. 
106,774. — Shuttle-stopping Device. — Theodore Bosshard 

Columbus, Ohio. 

106,775. — Machine for Upsetting Tires. — Wm. Bowdeu 

(Hssignor to himself and A. C Calkins), Hamburg, N. Y. 

106,776.— Wardrobe Bedstead.— Sanford S. Burr, Boston, 

Mass. 

100,777.— Steam Engine. — Henry L. Butler and Thomas 

A. Christie, Pittsburgh, Pa.; said Christie assigns his right to said 
Butler. 

106,778.— Paper File. — John Cash and Joseph Cash, Jr., 

Coventry, England. 

106,779. — Spade and Shovel. — Jacob Caylor, Half Way, 

106,780.— Velocipede.— J. C. Clime, Philadelphia, Pa. 
106,781. — Driving Mechanism for Sewing Machines. — 

John Cochrane, Jr., Maiden, Mass. 

106,782. — Circulating Water Heater foh Stsiam Fire 

Engixes.— H. V Coleman, Chicago, 111. 

106,783. — Scaffolding. — James V. Cook and E. J. Crossman, 

Auburn, N. Y. 

106.784. — Manufacture of Paint and Varnish. — G. F. 

Cornelius, Westminster, Great Britain. 

100,785.— Book Marker.— Edmund Cottle, Randolph, Mass. 
106,786. — Railroad-car Duster and Ventilator. — J. P. 

Curry, New York city. 

106,787.— Water Wheel. — Dwight Cushman, Hartford, 

Conn. 

106,788. — Gathering Device for Sewing Machines Job 

A. Davis, Watertown.N. Y. Antedated August, 17, 1870. 

106,789. — Creasing Attachment for Sewing Machines. — 

J. A. Davis, Watertown, N. Y. Antedated Aug. 26, 1870. 

106,790.— Musical Rocking Chair.— Clayton Denn, Frank- 
ford, Philadelphia, Pa. 
106,791.— Adjustment for Pump Rods. — Byron Densmore, 

New York city. Antedated August 24, 1870. 

106,792. — Water Meter. — Byron Densmore, New York city. 

Antedated August 24, 1S70, 

106,793.— Removing Deposits from Oil Wells.— Jas. Dick- 
ey, Venango City, Pa. 

106,794. — Torpedo for Oil Wells. — Jas. Dickey, Vcnano-o 
City, Pa. 

106,795. — Pencil Sharpener.— M. W. Dillingham, Amster- 
dam, N. Y. 
106,796.— Tension Device for Sewing Machines.— G. L. 

Dulaney, Mechamcsbnrg, Fa. 

108,797.— Roller Temple foh Looms.— W. W. Dutcher (as- 
signor to the Dutcher Temple Co.), Hoped:, le, Mass. 

106.798.— Trap for Lowering Ice.— Chas. Egnor, Catskill, 
x. Y. 

106,799.— Gang Plow.— Abram Ellison, Marysville, Cal. 

100,800. — Marine Engine. — John Ericsson, New York city. 

106,e!01. — Maximum and Minimum Water Gage. — George 

Jordan Firmin, No. 19 Lorn Road, North Brixton, England. Patented in 
England April 25, 1870. 

106,802. — Portable Sprinkler. — W. L. Fish, Springfield, 

Mass. Antedated Aug. 18, 1870. 

106,803.— Machine for Forming Sheet-metal Moldings.— 

H. G. Fiske, San Francisco, Cal. 

106,804.— Rotary Stkam Engine or Pump.— George Stores 

Foliansbee (assignor to himself and John Rosencrantz), Philadelphia, 

106,805. — Folding Seat.— Charles A. French, Lowell, Mass. 
106,806.— Combined Planter and Seeder.— W. E. Fricke, 

Mexico, o. 

106,807.— Car Coupling.— James H. Froman, Plattsburg, 
Mo. "' 

106,808.— Plane Guide.— Michael Garland, West Fau Claire, 
Wis. 

106,809.— Loom.— L. M. Gilbert, Cow Run. Ohio. 

106,810.— Tobacco Ridger.— Ozias W. Goslee, Glastenbury, 

Conn. 

106.811.— Milk Cooler. — Warren H. Gould, Manchester, 

N. H. 

106,812. — Fire Escape.— J. A. Griswold (assignor to himself 

and P. E. Merrihew), Chicago, 111. 

106,813. — Treadle Motion. — Charles M. Guess, New Orleans, 

La. 

106,814.— Boot and Shoe Heel — H. F. Harris and G. P. Pin- 

ney, Chicago, 111. 

106,815. — Escapement for Watches, etc. — Wm. Hart, 

Kirksville, Mo. 
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106,816. — Measuring Faucet. — Francis C. Reiser, Brooklyn, 
106,817. — Carriage. — J. B. Hiller (assignor to himself and 

01 Tk Elliott), Woodland, Cal. 
106,818.— Lime Kiln.— David Hills, Bichville, N. Y. 
106, S19. — Covering Metal Articles with India Bubber. 

— Constantine Hinglier. New Brunswick, N.J. 

106,820. — Low-water Indicator. — G. M. Hopkins and J. A. 

Straight, Albion, N.Y. Antedated Aue. 26,1870. 

106,821. — Low-water and High-pressure Indicator. — 

George M. Hopkins and John A. Straight, Albion, N. Y. Antedated 
Aug. 13, 1870. 

106,832. — Bkoom-crotcii Supporter. — Hiram Hopkins, Well- 

fleet, Mass. 

106,823. — Coloring Gun Barrels. — James Spooner Howard, 

Mansfield, assignor to himself. T. E. Grover. same place, E. Adams, Jr., 
and N. Carpenter, Attleborough, Mass. Antedated Aug. 10, 1870. 

106.824.— Propeller.— Lewis Howard and Chas. Howard, 
Watkins.N.Y. 

100,825.— Boopino.— Seymour Hughes, Hudson City, N. J. 

106,826.— Portable. Fence.— Eli Hunt, Hartford, Ind. 

100,827.— Barrel.— G. M. Huntly, Grand Bapids, Mich. 

106,828. — Fluting and Sadiron.— Charles Hyatt, Buffalo, 

N.Y. 

100,829.— Wire Cutter,— Joseph 

Iowa. 

106,8:30. — Lock for the Meeting 

Judd and G. H. Hubbard. New Haven, Conn. 

106,831. — Fanning Mill. — Daniel Kane, Tivioli, Iowa. 
106.832.— Pavement. — John Stafford Kelley, New York 

citv. 

100,833.— Cotton Press.— William W. Knowles, Bastrop, 

Texas. 

100.834. — Machinery for Printing Oilcloth.etc. — Joseph 

Kraft, Newark, N. J. 
100,835. — Door Strip. — J. W. Kramer, Bloomsburg, Pa. 
100,830.— Churn. — Hermann Kuhlmann, Cincinnati, Ohio. 
100,837. — Combined Plow and Cultivator. — J. M. Landes, 

Souders, t'a. 

100,838. — Manufacture of Plowshares. — John Lane (as- 
signor to himself, C. H. Hapgood, W.B.Young, and G. H. Laughton), 
Chicago, 111. 

100,839.— Sugar-cane Scraper.— Alcide Landry, East Baton 

t.ouge, La. 

100,840. — Call-bell and Vessel. — Nathan Lawrence, Taun- 
ton. Mass. 
106,841. — Elevator. — Alfred Lawton, Philadelphia, Pa. 
100,842. — Bedstead Tester. — Francis Layaux, Monroe, La. 
100,843.— Clock Escapement.— B. B. Lewis, Bristol, Conn., 

assignor to himself and Welch, Spring & Co. 

100,844. — Keel for Dyeing and Finishing Silk and Vel- 
vet Woven Fabkics.— Edward Mafat, New York city. Antedated. 
August 25, 1860. 

100,845. — Construction of Brushes. — John Marchbank, 

Lansingburg, N. Y. 

106,846. — Medical Compound. — Ann Augusta Marsh, Frank- 
fort, Mich. 

100,847.— Safety Car Brake.— Anthony S. Martin, Wash- 
ington, d. c. 

100.848.— Churn.— G. H. McGlothlen, Chariton, Iowa. 

106,849.— Combined Lock Nut and Splice Bar.— Bobert 

L.McGowan, New Brighton, assignor to himself, Charles A. Woods, 
Pittsburgh, Pa., John Fletcher, Ravenna, Ohio, and Thomas Johnston, 
Allegheny, Pa. 

106,850. — Molding Flask. — John McLaughlin (assignor to 

1 iroself and Jacob Apple)-, Philadelphia. Pa. 

106,851. — Treatment of Guano and the Manufacture 

of Fertilizers.— Campbell Morflt, New York city. 
106,852. — Water Meter.— Andrew Morse, Skowhegan, Me. 
106,853. — Washing Machine. — Bussell S. Morse, Chelsea, 

106,854.— Iron Building. — Thomas W. H. Moseley, Boston, 

Mass. 
106,855.— Bridge.— T. W. H. Moseley, Boston, Mass. 
106,850.— Hood for Planing Machine. — B. D. Mott, Green 

Island, assignor to himself and Harcourt Mott, Troy, N. Y. 

106,857.— Lubricator.— Charles Nelson, Brooklyn, E. D., 

N. Y. 

100.858.— Animal Trap.— Abner Newton, Darby Creek, 

Ohio. 

100.859. — Cotton-seed Planter. — Henry Nicholls, Fairfield, 

Ky- 
106,000. — Oscillating Steam Engine. — August Nittinger, 

Jr.. Philadelphia, Pa. 

106.-61— Combination Side Door.— C. H. Noyes, Brooklyn, 

N. Y. 
106,802. — Aerial Car. — Edward Oakes, Bichmond, Ind. 

Antedated August 25, 1870. 

106,863.— Apparatus for Producing Gas from Coal. — 

Timothy O'Meara, Brooklyn, N. Y„ assignor to himself, J. F. Preston, 
R. M. Fryer, Dwight Marcy, and A. II. Fryer, assignors to United States 
Gas Co., Rockville, Conn. 
100.864. — Cultivator. — B. F Osborn (assignor to T. H.Jones 

& Co.),Nashvi)lc,Tenn. 

100.805. — Earth Scraper. — Silas S. Owen, Stewartsville, 

Mo. 

100 HOG. — Lamp Shade Holder. — T. B. Peacock, Dresden, 

Ohio. 

100,8s)7. — Operating Valve. — A. L. Pennock, Upper Darby, 
100,808. — Carpenters' Plane. — Bussell Phillips, Boston, 

Mass. 

100,809.— Scale for Showing Weight and Price.— W. H. 

Phinncy, Pawtucket, R. I. 

100,870. — Washing Machine. — John Prehn, New York city. 
100,871 . — Cleansing Wool. — Emil F. Kichter, Berlin, 

Prussia. 

100.872. — Press foh Stencil Printing. — H. W. Budolph, 

Louisville, Ky. 

100.873. — Treadle Motion. — George B. Safford, Burlington, 

Vt. 
100,ai4. — Stave Jointer. — J, F. Sayer, Macomb, N. Y. 
106,875. — Compound or "Bough Stuff" to be Applied to 

Cakkiage Bodies, etc.— Edward Scharnikow, Margarettville, N. Y. 
Antedated August Vd, 1870: 

106,870. — Cattle Stanchion. — John D. Scott, Alviso, Cal. 
100^877.— Composition for Blacking Stoves, etc— T. C. 

Scottron and Sidney Plummer, Springfield, Mass. 

106,878.— Liquid Meter.— H. C. Sergeant, Newark, N. J., 

assignor to William Tobin, New York city. 
106,879. — Meat Chopper. — A. B. Silver (assignor to himself 
and John Deming), Salem, Ohio. 

106,880. — Machine fob Bending Wood. — J. K. B. Solomon, 

Rigglesville, Pa. 

100,881. — Adding Machine. — C. E. Spear, Gardiner, Me., as- 
signor to Eugene Humphrey, Chelsea, Mass. 
10G,882.— Process for Manufacturing Plug Tobacco.— 

Lewis W. Spencer (assignor to Peter Lorlllard. New York city). 

100,883.— Plug Tobacco Machine. — L. W.Spencer (assignor 

to Peter Lorillard), New York city. 

100,884. — Valvf. for Pneumatic Draw in Organ. — Adam 

Stein, Westfield, Mass. 

106,885. — Combined Stocking Supporter and Skeleton 

waist.— Augusta M. Stiger, Brooklyn, N.Y. 

100,886. — Cornish Engine.— John Storer, Peekskill, N. Y. 

Antedated August 18, 1S70. 

106,887.— Stock Car.— Zadok Street, Salem, Ohio. 
106,888.— Stock Car.— Zadok Street. Salem, Ohio. 
106,889. — Combined Furnace and Teakettle. — C. L. Tay- 
lor and G. C. Setchell, Greenville, Conn. 

106>'J0.— Curtain Fixture. — Charles M. Thielcke, Chicago, 

in. 
106.h91. — Harvester. — John S. Truxel, Greensburg, Pa. 
100,892. — Compressed- Air Forge Hammer. — Charles Vogel, 

New York city. 

106,893. — Hay and Cotton Press. — Marshall Wallace, Little 

Rock, Arkansas. 

106,894. — M iter Machine. — Daniel B. Ware, Athens, Mich. 
106,895. — Extensible Gas Pendants. — George Warner, 

Di s Moines, Iowa. Antedated August 24, 1870. 

100,890. — Seeding Plow and Planter. — Jas. B. Watt and 

John C. Watt, Greene county, Ohio. 

106,897. — Knife and Fork Cleaner. — Herrman Wogner 
and Friedrich Weguer, West Troy, N. Y. 



100,898. — Corn Planter. — Lewis West, Georgetown, Ky. 
100,899. — Steam Engine and Pump. — George Westinghouse, 

Jr., Pittsburgh, Pa. 

106,900. — Clamp. — Levi Wharton, Salem, Ohio. 

106,901.— Heel-rounding Machine.— J. C. White, Auburn, 
n. v. 

106,902. — Brush. — John L. Whiting, Boston, Mass. 

100,903. — Harvester. — D. D. Whitker, New York city, as- 
signor to J. McGhee, for one half of the invention. Antedated August 
18, 1870. 

106,904. — Pump. — Martin Wilcox, Sacramento, Cal. 

106,905.— Medical Compound.— Wm. M. Wilson and Dallas 

S. Denton, Polk county, Mo. 

106,906.— Folding Table.— Albert Windeck, Peoria, 111. 
106,907. — Apparatus for Treating Club Feet.— Geo. B. 

Wood, Chicago, 111. 
106,908.— Harrow.— Stephen Woodard and Albert Woodard, 
Saratoga, Ind. 

100,909.— Blacking Box and Brush.— C. E. Yager, Hudson, 

N. Y. 

100,910. — Wood Pavement. — Henry J. Alvord (assignor to 

himself and C . E. Bishop) , Washington, D . C. 

100,911. — Cement. — Daniel Arndt, Cleveland, Ohio. Ante- 
dated August 25, 1870. 

100,912.— Machine for Packing Flour.— B. F. Bashor, Car- 
ter's Depot, Tenn. 

100,913.— Track Lifter.— Joseph M. Batchelor, Foxcroft, 



-Hoisting Apparatus. — M. K. Carpenter,Cincinnati, 

-Gervais Chev- 



100,914 
Ohio. 

100,915. — Treating Acid Tar from Coal.- 

rier, Paris, France. 

100,916. — Hay Loader. — David Clagett, Hagerstown, Md. 
100,917. — Automatic Gate. — James B. Cottom,Dayton, Ohio. 
100,918. — Fertilizer. — B. B. Croasdale, Philadelphia, Pa. 

Antedated August 10, 1870. 

106,919.— Hollow Auger.— Austin F. Cushman, Hartford, 

Conn. 

106,920. — Fastening for Garments.— Joseph E. Dallon, 

Brooklyn, N. Y. 

106,931. — Case .Stand. — A. De Puy (assignor to B. Hoe & 

Co.), New York city. 

106,922. — Dovetailing Machine. — Jos. Dill, Grand Bapids, 

Mich. 

106,923. — Liquid Slating for Forming Black Boards, 

etc.— W. VV. Dudley, Centreville, Ind. 

106,924. — Apparatus for the Manufacture of Elastic 

Fabrics.— C. A. Ensign, Naugatuck, Conn. 
106,925. — Combined Spool 1 and Needle Threader. — Geo. 

P. Farmer, Philadelphia, Pa. 

100,920. — Stump Extractor. — Enoch Farnsworth, Sabbath 

Rest, Pa. 

106,927. — Apparatus for Saturating Fellies with Oil. 

—J. R. Faus. Espy, Pa. 

106,928. — Sash Fastener. — Henry Fickel (assignor to him- 
self and D. G. Brown), Dayton, Ohio. 
106,929. — Churn. — Moses Gascon, Malvern, Ohio. 
106,930. — Machine for Tonguing and Grooving. — Peter 

Geiser and L. P. Thompson, Waynesborough, Pa.; said Thompson as- 
signs to said Geiser. 

106,931. — Machine fob Bounding Fellies for Wheels. 

—Henry A. Gore, Goshen, Ind. 

106,932.— Head Block.— Henry H. Grindley, Auburn, N. Y. 
106,933. — Tackle Block. — Joseph F. Harcourt, Cincinnati.O. 
106,934. — Corset Spring. — T. A. Hares (assignor to himself 
and C. Van Ness) , New York city. 

106,935. — Churn Dasher. — John Harris, Palestine, 111. 
106,936. — Car Coupling. — Charles M. Hoag, Nassau, N. Y. 
106,937. — Sash and Blind Machine. — B. D. Hobart (assign- 
or to himself and J. V. Simmons), Binghampton, N. Y. 

106,938. — Die for Forming Eyelets. — Esek Tallman and 

N. G. Hoxsie, Providence, R.I., administrators of David K. Hoxsie, de- 
ceased, assignors to Waterbury Brass Company and American Flask 
and Can Company, Waterbury, Conn. 

106,939. — Machine for Cutting out the Ends of Eye- 
lets.— Esek Tallman and N. G. Hoxsie, Providence, R. L, administra- 
tors of D. K. Hoxsie, deceased, assignors to Waterbury Brass Company 
and American Flask and Cap Company, Waterbury, Conn. 

106,940. — Railroad-Car Ventilator. — W. H. Hunt, Bolton, 

Conn. 

106,941. — Bureau.— Cheney Kilburn, Philadelphia, Pa. 
106,942. — Fastening for Policemen's Badges. — Thomas 

Kirkpatrick, New York city. 

106,943. — Sewing Machine. — J. L. Lake, Brooklyn, N. Y. 
106,944. — Vapor Bath Apparatus. — IT. L. Leete,Owego,N.Y. 
106,945.— Machine for Cutting and Binding Grain.— S. 

I>. Locke, Janesville, Wis. 

106.946. — Cooking Stove. — W. B. Mackenzie, Cincinnati, 

Ohio. 

106.947. — Shifting Carriage Top. — O. E. Mallory, Batavia, 

N. Y. 

100,948. — Harvester Cutter. — H. W. Mason, Hagarstown, 

Md. 

100,949. — Bevolving Grain Screen.— Francis Mills, Mount 

Vernon, Ind. 

100,950.— Feeder for Grain Drill.— M. L. Nickels (as- 
signor to himself and Thomas Nickels) , Dunlapsville, Ind. 

100,951.— Machine for Making Wire Bells.— B. W. Nor- 
ton, New Haven, Conn. 
100,952. — Package for Tea and Coffee. — Henry Oden- 

kii-chen, New Haven, Conn. 

106,953.— Railway Car Skat.— J. M. O'Neill, Clinton, Iowa. 
106,954. — Bed Bottom. — •. S. Osgood, Burlington, Iowa. 
106,955. — Latch for Gates, etc. — William Patton, Towan- 

da ,Pa. Antedated August 25, 1870. 

106,956. — Cultivator. — B. L. Payne, Raceville, Pa. 
106,957. — Washing Machine.— L. L. Peck, Portland, Oregon. 
100,958.— Water Wheel.— W. S. Place, Charleston, Me. 
100,959. — Lubricator. — Hugh Pringle, Greenpoint, N. Y. 
100.900.— Saw Mill.— Chester Purdy, Bedford, Ohio. 
100,901.— Grain Bin.— Fitch Baymond, Cleveland, Ohio. 
106,962. — Water Wheel.— J. B. Bichardson, Newcastle, Pa. 
100,903. — Stamp Canceler. — G. B. Bogers, Boston, Mass. 
106,964. — Apparatus for Pitching Barrels. — Louis 

Schulze, Louisville, Ky. 

106,965. — Steam Generator. — Thomas Sharp and C. S. S. 

Griffin, Salem, Ohio. 
106,966.— Plow.— J. M. Smith, Haddam, Conn. 
106,967.— Sky-Light.— S. P. Snead, Louisville, Ky. 
106,968. — Apparatus for Humming, etc., for Sewing 

Machines.— W. B. Snyder (assignor to the Wheeler & Wilson Manufac- 
turing Company), Bridgeport, Conn. 

106,969. — Axle for Vehicles. — A. J. Straight, Richland 

Centre, Wis. 
106,970.— Desk.— C. W. Titus, Philadelphia, Pa. 
106,971. — Burner for Locomotive Head-Lights. — A. C. 

Vaughan (assignor to J. M. Sellers and A. K.McClure) Philadelphia, Pa. 

106,972. — Feed Water Heater. — Gardner Waters, Cincin- 
nati, Ohio. 

100,973. — Condenser. — Friedrich Wegmann, Naples, Italy. 

106,974. — Pump Valve. — G. M. Weinmann, Columbus, Ohio. 

106.975. — Straw and Feed Cutter. — August Werner, Buf- 
falo, N.Y. 

106,976. — Corn Planter, — Lucius Winston, Pontiac, 111. 

106,977.— Coating Tacks and Nails with Copper.— H. W. 

Wright, Taunton, Mass., assignor to Albert Field Tack Company. 

106,978. — Machine for Elongating and Spreading Saw 

Teeth.— John Orm, Paducah, Ky. 

106,979. — Horse Powek Apparatus.— Abraham Gaar Bich- 
mond, Ind. 

106,980. — Spring for Beds. — Charles Bich (assignor to him- 
self and D.S. Mallory), Poughkeepsic, N. Y. 
EEISSUES. 

4,109. — Spoke Machine. — B. H. Boynton, Oshkosh, Wis. — 

—Patent No. 52,130, dated January 23, 1866. 
4 ; 110. — Division A.— Pump. — John Brokenshire, for himself, 

Kingston, Canada, and George Goble and J. D. Maefarlane, assignees of 

John Brokenshire, Oswego, N. Y.— Patent No. 80,005, dated August 11, 

1868; reissue No. 3,280, dated February 2, 1860. 
4,111. — Division B. — Pump. — John Brokenshire, for himself, 

Kingston, Canada, and George Goble and J. D. Maefarlane, assignees ot 



John Brokenshire, Oswego, N. Y— Patent, No. 80,005, dated August 11 
1868; reissue No. 3.280, dated February 2 1869. 
4,112.— Paring Knife.— J. J. LeBeau, Cincinnati, Ohio.— 
Patent No. 56,235, dated July 10, 1866. 

4,113.— Animal Trap.— J. A. Lee, Chattanooga, Tenn., as- 
signor, through mesne assignments, to Ii.D. Mann.— Patent No. 83.642 
dated November 3, 186S. 

DESIGNS. 

4,305. — Carpet Pattern. — Jonathan Crabtree (assignor to 

James Bromley & Bros.), Philadelphia, Pa. 
4,306.— Carriage.— A. S. Dodd, New York city. 
4,307 to 4,309.— Clock Case.— Bobert Dunn, Brooklyn, N. Y., 

assignor to Waterbury Clock Company, Waterbury, Conn. Three Pat- 
ents. 

4,310.— Coat and Hat Hook.— W. B. Goodrich, Utica, N. Y. 
4,311 to 4,314. — Carpet Pattern. — Alfred Heald (assignor to 

McCallum, Crease & Sloan), Philadelphia, Pa. FourPatents. 

4,315.— Carpet Pattern.— William Kerr (assignor to James 

Bromley & Bros.) , Philadelphia, Pa. 

4,310.— Box for the Top of Bureaus.— Cheney Kilburn (as- 
signor to Kilburn & Gates), Philadelphia, Pa. 
4,317. — Handle of Spoons, Forks, etc — John Polhamus, 

New York city. 
4,318. — Cuspadore.— Samuel Roebuck and John Roebuck, 
Brooklyn, N, Y. 

4,319.— Plate and Door of a Cooking Stove.— I. A. Shep- 

pard, Philadelphia, Pa. 

4,320.— Portable Range.— David Stuart and Lewis Bridge 

(assignors to Stewart, Petprson & Co.), Philadelphia, Pa. 

4,321.— Frame of an Emery Grinder.— Abijah Wallace 

(assignor to the Tanite Company), Stroudsburg, Pa. 

4,322.— Carriage Boot.— Edward Wells (assignar to Wells, 

Crittenden & Co.), New Haven, Conn. 

4,323. — Carriage-Door Handle. — D. W. Thomas (assignor 

to Henry Brewster, J. W. Button, and James Lawrence), New York 
city. 

EXTENSIONS. 
Sewing Machines.— Extended by an Act of Congress, Ap- 
proved July 14, 1870.— John Bachelder, of Boston . Mass.— Letters Patent 
No. 6,439, dated May 8, 1849 ; reissue N o. 617, dated November 2, 1858 -, ex- 
tended seven years; again reissued, No. 1.543. dated September 22, 1863, 
and again reissued, No. 2,125, dated December 12, 1865. 

Printing Press.— Richard M. Hoe, of New York city.— Let- 
ters Patent No. 15,501, dated Angust 5, 1856; reissue No. 3,893, dated 
March 22,18(0. 

Machine for Manufacturing Spools. — A. D. Waymoth, 

or Fitchburg. Mass. —Letters Patent No. 15,446, dated July 29, 1856. 

Water Closets.— W. S. Carr, of New York city.— Letters 

Patent No. 15,474, dated August 5, 1856 ; reissue No. 978, dated June 12, 

Ore Washer.— Hezekiah Bradford, of Reading, Pa.— Letters 
Patent No. 15,544, dated August 12, 1856. 

Lightning Rods.— David Munson, of Indianapolis, Ind.— 

Letters Patent No. 15,191, dated August 5, 1856. 
Lime Kilns.— Levi Averill, of Elmira, N. Y.— Letters Patent 
No. 15,549, dated August 19, 1856. 

Hand Seed Planter.— J. H. Jones, of Rockforc, 111.— Letters 

Patent No. 15,610, dated August 26, 1856. 
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R0BABLY no investment of a small sum of money 

brings a greater return than the expense incurred in obtaining 
apatent, even when thcinvention is but a small one. Larger in- 
f ventions are found to pav correspondingly well. The names of 
Blanchard, Morse, BigeJoV, Colt, Ericsson, Howe, McCormick, 
Hoe, and others, who have amassed immense fortunes from their 
inventions, are well known. And there are hundreds of others 
who have realized large sums— from fifty to one hundred thou- 
sand dollars— and a multitude who have made smaller sums, rang- 
ing from twenty-five thousand to fifty thousand dollars, from 
their patents. The first thing requisite for an inventor to know 
is. if iiis invention is patentable. The best way to obtain this in- 
formation, is either to prepare a sketch and description of the 
Invention, or construct a model, and send to a reliable and ex- 
perienced patent solicitor, and ask advice. 
In this connection inventors are informed that 

MUNN & CO., 

Publishers of the 




37 Pavfo~lZow 9 New Yorlz, 

Have been engaged in the business of Soliciting Patents for nearly twenty- 
ftve years, and have the most extensive facilities for transacting such busi- 



ness, of any concern in the world, 
more than 



M. & Co. have examined and reported 



- 50,000 ' INVENTIONS^ 
And prepared the'papers for more than 

25,000 APPLICATIONS 

For Patents during tiie last quarter of a century. 

For the past ten years, the cases filed in the Patent Office by them are 
about one third of the entire number of applieatijns filed. Their corpa 
of speciiieatior. writers and counselors areimirlc rip from the ranks of the 
Patent Ofhce, and are men capable of rendering the best service to the in- 
ventor, from the experience practically obtained while examiners in the 
Patent Ofiieo 

MUNN &, CO. 

Offer their services in preparing 

Specifications and Drawings for Patents, Caveats, Re- 
issues, Designs, Trade Marks, Extensions, 
Interferences, and Assignments* 

They also prosecute 

Rejected /applications^ 

■Which have been improperly prepared by the inventor or incompetent at- 
torneys. Good inventions arc often rejected for no other reason than that 
the cases were not properly presented to the Patent Oilice. 

Inventors should hear in mind that Patents are often worth more in for- 
eign countries than in the United States, and the reduced prices for which 
they are now obtained in England, France, and in other countries, ren- 
der it within the means of most persons to patent their inventions abroad. 

For instructions concerning; 

FOREIGN PATENTS, 

REISSUES, 

INTERFERENCES, 

HINTS ON SEIililKG PATENTS, 
RULES AND PROCEEDINGS AT THE UNITED STATES 
PATENT OFFICE, 
THE PATENT JjAWS, FEES, ETC., SEK 

cc rE-xxxsTrs to inventors," 

'Which is s 
fule-ntial. 



mt free by mail on application. 
Ydurcfis all communications to 



Advice free. Everything cci 



MUNN Sl CO. 



PUBLISHERS 



0\jL 



1TV 



FfTIFIC AMERICAN, 

arJ,- How, New York, 

Office in Washington, corner of F and Seventh streets, 



87 



© 1 870 SCIENTIFIC AMERICAN, INC. 



September 10, 1870.] 



o§ \ twill XX% 



173 



MECHANICAL ENGRAYIN&S, 

Such as embellish the SCIENTIFIC AMERICAN, 

are generally superior to those of any similar pnblica* 
lion, either in this country or in Europe. They are pre- 
pared by our own artists, who have had long experience 
in this branch of art, and who work exclusively for Us. 
The cost of a first-class engraving, done by out* own ar- 
tists, and printed in one issue of the Scientific Amer- 
ican, will amount to less than one-half ihe sum that 
would have to be expended on a poor illustration, print- 
ed in the same number of circulars, and on a sheet of pa- 
per in size equal to one page of our journal. A printed 
handbill has no permanent value. Thousands of vol- 
umes of the Scientific American are bound and pre- 
serve* for future reference— besides, we estimate that 
every issue of our paper is read by no fewer than one 
hundred thousand persons. 



To Advertisers, 

All good business men, before spending their money 
upon advertising, are in the habit of inquiring about the 
character and extent of circulation enjoyed by the jour- 
nal that solicits their patronage. In this respect, the pub 
Ushers of the Scientific American challenge the clo 
gest scrutiny— the fact will show that their terms are 
much lower than those of any other iournnl of the same 
class in proportion to the extent of circulation. 

Parties who desire to h&ve their machines illustrated 
can address the undersigned, who are also prepared to 
send artists to make sketches of manufacturing estab 
lishments, with a view to their publication in the Sci- 
entific American. 

MUNN & CO., 
37 Parle Row, New Tforlt. 
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2'hevalue of the Scientific akkhican as an advertising 
medium cannot be over -estimated. Its circulation is ten 
times greater than thai of any similar journal nov) pub- 
listed. It goes into all the States and, Territories, and is 
read in all the principal libraries and reading -rooms oj 
the world. We invite the attention of those wh.o wish to 
make their business known, to the annexed rates. A busi- 
ness man wants sfineihing more than to see his advertise- 
ment in a printed newspaper. Me wants circulation. If 
itis worth 25 cents per line to advertise in a paper of three, 
thousand circulation, it is worth $^"50 per line to advertise 
in one of thirty thousand. 

RATES OF ADVERTISING. 

Back Page - - - - $1*00 a line. 

Inside Page- - - - - 75 cents aline. 

Engravings may head, advertisements at the same, rate per 
line, by measurement, as the letter-press. 



TO PATENTEES, INVENTORS, MANU 
FACTUEER3. AND OTHERS.— GEO. H. HOLLO- 

"W AY, No. 31 Soho Square, London, England, is prepared 
to take hold and introduce into the English and East 
India markets such articles of merit as the proprietors 
may desire to extend the sale of. A long residence and 
large business connection in London, enables Mr. Hollo- 
way to offer unusual advantages to those desiring his 
services. Best references in the United States given. 
Address GEORGE H. IIOLLOWAY, 

No. 31 Soho Square, London, England, or to care of M. 
K. MUCKLE, Ledger Office, Philadelphia, Pa. 



REVELERS LIFE 

AND ACCIDENT INSURANCE COMP'Y, of 
Hartford.Conn. Cash Assets. §1,500,000. Grants 
LIFE and ENDOWMENT Policies of all 
approved forms. Ample security, low rates. 
Also, insures against ACCIDENTS causing 
death or total disability. i'olicieswritten by 
the year or month. Has paid 

$700 per day for Six Years 
in benefits to policyholders. 




The Best War Map! 

Schedler's Large Topographical 

MAP OF THE SEAT OF WAR. 

With Plans of the Fortresses of Paris, 
Metz, and Strasbourg. 

Printed in 3 colors ; mountains brown ; rivers blue ; the 
names of cities, towns, and villages, rail- 
roads and roads, etc., black. 
Size 22x28 inches, folded in pocket form 5x7^-in. 
Comprehensive, abundant in details, accurate .distinctly 
legible, and ornamental. 
Sent postpaid on receipt of price of 1 Dollar. 
Large Discount to Dealers. Piudlstiert by 

E. STETGEIl, 
22 and 24 ifrankfort St., New York. 

' Rider's Automatic Cut-off 

Vertical, Horizontal & Incline Engines. 
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MANUFACTUKED BY TI1K 

Albany st. Iron Works, 

Handren & Ripley, 

PIIOPRIETOBS. 

Oflioe, 12(i Washington at., 

New York. 

The advantages obtained 
by these Engines over 
others are : Economy of 
juel and space, perfect reg- 
ulation of speed by cut-oft', 
simplicity of design, and 
non-liabilitv of derange- 
ment, requiring no more 
care than common engines. 

Also, Patent Air Front 
Boiler, which will save 25 
per cent over the ordinary 
boiler in fuel, being as . 
durable and more safe than - 
others. fi; 

• escriptive Pamphlets & \ 
Price lists mailed free on : 
application to the proprie- " 
tors. 



Telegraph Contractors. 

IiERSONS or Companies disposed to enter 
. into a contract for the building of a Telegraphic 
Line in the United States of Columbia, South America 
are requested to communicate by letter with »on s 
Perez, Columbian Minister. Box No. 1,581, P.O. New 
lork. First-class references required. 

~~g~a1s,~~ 

CHEAP, 

SAFE, 
,, , , „. . AND BRILLIANT. 

Madefrom Water, Acid, andiron. On exhibition. Ter- 
ritory and Apparatus for sale at 537 Broadway, New 
York. Great inducements to Agents 

McKnightj& Wallace. 

f^HUCK LATHE with HOLLOW SPINDLE 

\j Swings 42 inches, cost $500. Good as new and for 
sale cheap. i. LANCASTRK, 

N o, 77 K. Paca st., Baltimore, Md. 



Wf ANTED. — A Manufacturer to put up a 

V? New Plow, Planter, and Cultivator, just Patent- 
ed. The proprietor wilt be present and superintend the 
making of the above, and furnish funds as it maybe 
wanted. The manufacturer putting up the above plow, 
planter, and cultivator satisfactorily.snall have the pref- 
erence in manufacturing them. Propositions invited. 
Address E. BOUlilSE, New Iberia, Parish of Iberia, La. 



wni¥ V Easil y made wi1 

Hi Ull -U I K. y-Chcck Outfit. 
illUHJJi. STAFFORD M'F'G 



with our Stencil and 

IW Circulars Free. 
G CO.,66 Fulton st.,N.Y. 



VVT ATER WHEELS- 

V y and durable. Prices 



-Powerful, economical, 

Prices moderate. 
VALENTINE & CO., Fort Edward, N. Y. 



Payne's Patent Cotton-Seed Liter 

Will clean more Cotton Seed per day than any machine 
in use, and make morn Lint, from it. Maoufactured by 
SOUTHERN COTTON GITS' CO., 

Bridgewater, Mass. 



MILLING, TAPPING, CUTTER GKIND- 
ing, and Rev. Head-Screw Machines, Gang Brills, 
Single-spindle Drills, 20 and 24 Table , Engine Lathes, 
13, 19, 21, 24, and ^7-in. swing, Speed Lathes, i2-in. swing, 
Crank Planers, 8-in. stroke, 20,24, and !50 in.x4% to 10-t't. 
Planers, ready for delivery. Other tools for sewing 
machine manufacturers and machinists' use, of excel- 
lent design and workmanship, finishing by 

THE Pit ATT & WHITNEY CO., 

Hartford, Conn. 



State and County Eights for Sale of the 
Most Saleable Invention out ! 

SOLLIDAY'S STOVE GRATE. 




Patented, May 17, 18 70. 

This Grate has an adjustable sliding bottom, which, 
when burned into, can be replaced by a new one at half 
the cost of a whole grate. Besides, it offers a great con- 
venience in the usually disagreeable matter of remov- 
ing ashes and cinders. By this improved grate the en- 
tire accumulation of a day may be lifted out in a mass 
by simply withdrawing the slide and depositing con- 
tents in such receptacle as may be at hand, without the 
usual annoyance of scattering dirt and dust over floors, 
and without necessitating the use of poker, shovel, and 
iineerp,as at present . 

$W Every family will want it. Five States sold with- 
in four weeks from the date of the issuing of the patent. 

State and Countv rights for sale. Apply to 

GEORGE H. RUPP, ^lientown, Pa. 



FOR Family Use — simple, cheap, reliable. 
Knits everything. AGENTS WANTED. Circular 
and sample stocking FREE. Address HINK LEY KNIT- 
TING MACHINE CO., Bath, Me., or 176 Broadway.N.Y 



PATENTEES 

Who have failed in their efforts to dispose 
of their rights are invited to consult us, either 
personally or by mail,free of charge. Many valuable in- 
ventions are lying dormant, for want of proper manage- 
ment, that might realize a fortune fortheirowners.il 
placed in the hands of competent agents, and brought to 
the attention of capitalists. We accept only those show- 
ing decided merit, as no others can be negotiated. A 
c andid opinion can therefore be reliea upon. Commis- 
sions dependent upon success, inclose stamp for full 
information. 
References on application. E. E. ROBERTS & CO., 
Consulting Engineers, 15 Wall st.. New York. 



WOODBURY'S PATENT 

Planing and Matching 

and Molding Machmes.Gray & Wood's Planers ,bcIi'-oUuif 
Saw Arbors, and other wood working 1 machinery. 

fei. A. WOO»S, £91 Li bin t\ street, *N. Y .; 

Send for Circulars;. J (i? tiudbury street, Bostor. 



PORTABLE STEAM ENGINES, COMBIN 
ing the maximum of eitlcicncys durability and econ. 
;>rr.y, with the minimum of weight and mice. They arc 
widely and favorably known, more than 750 t>etn<» is 
use. All warranted satisfactory orno sale. Descriptive 
Circulars sent on application. Address 

J. t\ woAPTJiW" & CO Lawrence Mum. 
4G Cortlandt St. , New York. 



CHINGLE AND HEADING MACHINE— 
KJ Law's Patent with Trevor & Co.'s Improvement* 
The Simplest and Best in use. Also, Shingle, Heading, 
and Stave Jointers, Equalizers, Heading Turners, Planers 
etc. Address TREVOR & CO., Lockport, N. Y. 

npiIE BEST PUNCHING PBEgS'ES ARE 

JL made by the Inventor and Patentee of the famous 
Eccentric Adjustment. Infringements upon sn.id Patent 
will be severely dealt with. N. C. STIJjES, 

Middle town. Conn. 

A WEEK paid Amenta in a new busi 
ness. Address Saco Novelty Co., Saco, Me. 



\ FIRST-CLASS Boarding School for Boys, 

J\. beautifully located in the Highlands, near West 
Point, N.Y. Kor circular, containing full particulars, 
adtiress GILBERT SMITH, Highland Falls, Orange, Co. 



STEEL STAMPS. 

Stencil Stock and»ies. E. IL PAYN, Burlington, Vt. 



FOR SALE— 
At a bargain.a Corliss Engine, 150-11. P., nearly new, 
with all improvements. Address 

WM. C. DOW, 11G Lasalle St., Chicago, 111. 

WOOD-WORKING MACHINERY G'EN- 
erally. Snecialties/Woodworth Planers and Rich- 
ardson's Patent improved Tenon Machines, Nos.24 and 
2b Central, corner Union St., Worcester, Mass. Ware- 
rooms i'i Court la i''(it st., New York. 

WITHEKBY HUGO, & RICHARDSON. 



0/j£ ENGINES & BOILERS— 1 to 150-H. 
£t\.*J P. Locomotive Tubular Boilers, nearly new. 
Sola with inspection Warranty. Bargain, to close them 
out. Worthy attention of Dealers. 

A1YEIIH, 315 N. Front st., Philadelphia, Pa. 



nrnE inventor's and mechanics 

.JL GUIBE.— A valuable book upon Mechanics, Patenv. , 
And New Inventions. Containing the IT. S. Patent Laws, 
Rules and •ircctions for doing business at the Paten 
Office ; 11^ diagrams of the best mechanical movements, 
with descriptions; the Condensing Steam Engine, with 
engraving and description ; How to Invent ; How to Ob- 
tain Patents ; Hints upon the Value of Patents ; How to 
sell Patents; Forms for Assignments ; Information upon 
the flights of Inventors, Assignees and Joint Owners; 
Instructions as to Interferences, Reissues, Extensions 
Caveit-ts, "'together with a great variety of useful inform a- 
'■iofl in regard to patents, new inventions, and scientiflc 
subjects, with sciontiJic tables, and many illus';:rationa 
IDS pages. This is a mo.«t valuable work. Price only ^5 
cents. Adarcss MUNK & CO., 37 Park Kow. N. % 



Q1LICATE OF SODA, IN ITS VARIOUS 

O forms, manufactured as aspeciaiij, by Philadelphia 
Quartz Co., 783 South 'id st. .Philadelphia Pa. 



MACHINISTS' TOOLS FOR SALS.— A 
large variety of New and Second-hand Tools at 
very low prices. Railroad ave., Newark, N.J., and 
119 Liberty st.,N. Y. GOUL» MACHINE CO. 

q^IIE MERRIMAN PATENT I30LT CUT- 

J_ TKKS- Unrivaled by any. Cuts V, halC-V, square, 
or round threads-!, on anv size bolt, at one cut, with re- 
volving dies that are instantly adjusted to the slightest 
variation, and opened to release the bolt when cut 
The dies are changeable without turning a nut or screw. 
Send for illustrated circular. BIJOWN & "BARNES, 
Fair Haven (near New Haven) . Conn. 



LATH'-'E CHUCKS— MORTON'S PATENT 
—from 4 to 36 inches. Also for c:-j,r wheels. Address 
K. HOKTi.?N & SON Whh jsov '(.ocV-s t.'ons. 

IMPOMTANT 

rpo MACHINISTS.— Tho Best Metal for all 

i_ Macliinc tTsnft is the MARTIN STEEL, made by 
Tiik Nkw jEKHEi' St kel a >: i > I EON' Co., Trenton , N . J 
This steel is made bv an entirely different process from 
any other, and is tougher than wrought iron. It can be 
turned without annealing, being entirely free from hard 
spots. Every one who uses it pronounces it jm-t what 
they have long wanted, for a multitude of uses, such as 
Crank Pins, Lathe Spindle;-, and Screws,Cotton Machine 
ry Rollers, Saw and 'Kan Spindles, etc., etc. Also, par- 
ticularly adapted for Firebox Plates. Prices Low. Send 
for further information, or a saniple,stating use tt> which 
i t is to b e ap plied. 

ROBERT McCALVEY, Manufacturer oi 
HOISTING MACHINES AN» »IIMB WAITERS. 
602 Cherry at., Philadelphia, Pa. 



"ILLER'S FAl,LS CO. Manufacture Bar- 
ber's Bit Brace, No. 87 Beekman St., New York. 



QECOND HAND TOOLS CHEAP.— 

lO Engine, Hand, and Foot Lathes. Upright Drills,, 
Milling Machines, Planers, Chucks, etc.. etc., by 
A. F. CUSHMAN, 
178 Asylum St., Hartford, Conn. 

6* /DEAR'S VARIETY MOLDING MA- 
\Jf CHIXE,— A. S. *fc J. Gear &, Co., Manu- 
facturers; also, dealers in all kinds of Wood and Iron 
Working Machinery, Belting, etc. Address, 

5G SUDBL'RY ST., BOSTON, MASS. 



IVfASON'S PAT'T FRICTION CLUTCHES 

IT I are Manufactnred by Volncv "W.Mason & Co., Pro v 
idencc, R. I- Agents, U. BROOKS & CO., ii'3 Ave. IJ, New 
York ■ TAPL1N RICE & CO. Akron. Ohio lStfeow 

MACHINISTS' 

Q TEEL TOOLS, WIRE, FILES, AND CAST 
iv} Steel Patent Tiips and Dies, Twist Brill and »rill 
Oimck, Fluted and Exnandin^ lleauievs. .Se<! Illustrated 
Catalogue, sent free by A. J. WILKINSON & CO., 
2 Washington St., Boston. 



Stevens' Helical Caliper 




THE BODINE 
Jonval Turbine 

WATER WHEEL 

Warranted to exceed any 
Iron wheel by 5 per cent. 
This wheel was teste* at 
L»well, in 186 ( J,by Mr. H. 
F. Mills, C.E., and his re- 
port of the test is now 
ready. Apply to 

G. L. LAFLIN, 
Treasurer, 
Westfi.eld.Mass., 
Or Bodine M'f'g Co., Mount 
Morris, N. Y 



Small Engine lathes, 

And every description of small Lathes.-n'ithFoot Motion. 
Also, Brass Finishing Lathes and Tools, made by 

EXETEK MACHINE WORKS, Exeter. N. H. 



MM x K « a L M *»a*2S0.F0R 1 S . T CLASS 7 ^ 

I SENT ^^ ON fRIAL-jCIR CUL*RSMAILEP^BEE^ 
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L. W.Bond's New Tools. 

NEW AND IMPROVED PATTERNS— 
Lathes, Planers, Drills, Milling Machines, Boring 
Mills, Gear and Bolt Cutters Punches and Shears tor 
iron. Office 
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Liberty St., New York. 
Works at Worcester, Mass. S. N. HARTV^ELL^n'l Ag't 

VINEGAR.— How Made from Cider, "Wine 
Molasses, or Sorghum in 10 hours, without using 
drugs. For circulars, address F. I. SAGE, 

Vinegar Maker, Cromwell Conn. 



Andrews 9 Patents* 

Noiseless, Friction Grooved, Portable, and 

Warehouse Hoisters. 
Friction or Geared Mining: tfc Quarry Hoisters. 
Smoke-Burning Safety Boilers. 
Oscillating Engines, Double and Single, half to 

100-Horse power. 
Centrifugal Pumps, 100 to 100,000 Gallons* 
per Minute, Best Pumps in the World, pass 
Miul, Sand, Gravel, Coal, Grain, etc., with- 
out injury. 
All Jaght, Simple, Durable, and Economical. 
Send for Circulars. 

WM. 1). ANDREWS, ANDKEWS & BKO., 

414 Water street. New York. 

BUERK'S WATCHMAN'S TIMK DB- 
T'ECTOK. — Important for all large CceporaSioEis 
and Manufacturing concerns — capable of controlling 

with the utmost accuracy the motion of a watchman o-r 
patrolman, as the same reaches different stations of Ms 
Deat, scud for a Circular. J. E. HUE UK, 

P.O.Box 1.05;, Boston, Mass. 
N. B.— This detector is covered by two IT. S. patents. 
Parties using or selling these instruments witnout autho- 
rity frcui. me will be dealt with according to .law. 




nPIIE Union Iron Mills, I'msburgh, Pa. The 
Jft. attention of Engineers and Architects ia called to 
our improved Wrought iron Beams and Girders (patent- 
ed), in which the compound welds between the sl.eni and 
flanges, which have proved so objectionable in the old 
mode of manufacturing, are entirely avoided, we arc 
prepared to furnish all sizes at tCT'.yjs' as favorable as c-iu 
oe obtained elsewhen'. l (, or ilr.scr'ipt.ive lithograph ad- 
dress the Union Iron Mills. Pi.ttsburiHit.Pa. 



r|^HP] 
_1 riF^ 



3 WOODWARD STEAM-PUMP MAN 

ACTlIKlNa COMPANY, Manufacturers of the 
Woodward Pat. Improved Safety Steam Pump and Fire 

Engine, ISteani. Water, and Gas Fittingr. of a I kinds-". Also, 
Dealers in Wi ought-iron Pipe, Boiler Tubes, etc. Hotels, 
Churches, Factories, & Public Buildings. Heated by Steam, 
Low Pressure. Woodward Building, '*ii and IS Center st., 
cor. of Worth st. (formerly of 17 Beekman 4 t.) N.Y. A.11 
parties are hereby cautioned against infringing the Pat. 
^ightof the above Punr: >i . M. WOODWAKD. I'res't 



PATENT BANDSAW MACHINES of the 
most improved kinds, of various sizes, by FIRST & 
PRYIBIL, 453-456 Tenth ave., New York. Price $«!50, 
$275, $350. At present (March 28), there are in operation, 
in this city alone, 76 of our Machines.. 
B3T" Send tor Circular. 



DIES FOR CUTTING BRASS MARKING 
Plates, Good Shaped Letters, Sharp Cutting Edges, 
on best cast steel, Hardened and Tempered Heads and 
Faces, and warranted the best. Samples sent. 

U()BEIlT_Ii()GE({S, 26 Spruce st , New York. 

ICKCOX'S Pat. Corrugated METALLIC 
SHINGLE, Cheap and Durable. Send for Circu- 
lars. " State Rights for sale." 

T. N. IIICKCOX & CO., 280 Pearl st.. New York. 
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ORTAULE Steam 
Engine & Boiler, com- 
plete 

4-H.orse Power 
c 



. ? 550 
.. 670 
. 780 
. 1.000 
. 1,100 
. 1,500 
1,«00 



s 



TATIONARY 

_ Steam Engine, without 
Boiler : 
4-Horse Power. 



. $330 

. 350 

, 325 

425 

075 



SW Send for Illustrated 
. . . circular. 
For Sale by II. B. BICiELOW & CO., 

New Haven, 



BURDON IRON WO EKS.— Manufacturers 
of Pumping Engines for Water Works. Hich & Low 
Pressure Engine:*, Portable Engines and Boilers, of all 
kinds, Sugar Mills, Screw, Lever, Drop, & Hvdraulic 
Presses. Machinery in general. HUBBAKD & WHITTA- 
KEB, 102 Front St., Brooklyn. 




As good as the best, and 
much' cheaper. Also, other 
line tools. 

J.W. STOPvRS & CO., 
252 Broadway, N. Y. 
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ldepeiflrat Steam 

BOILER SUPPLY 



Feed Pump. 

RELIABLE FOR HOT OR 

COLD WATEP. 
Circulars sent free. COPE & CO., 
No. 113 East 2d St., Cincinnati, Oh 



estb. ENOCH MORGAN'S SONS' 1809 

SAP OLIO, 




^ For General 

^^ Household Purposes 

IS BETTER AND CHEAPER THAN SOAP 




Peteler Portable Iiailroad Company, Contractors, for 
excavating and moving materials of all kinds ; mannfac- 
if Portable Cars. Tracks, etc., for Railroad Con- 
3 and Railroad Companies, Office 43 Broadway, 
Illustrated circulars sent free on application. 



tract' 
N.Y. 
State Rights for sale. 



THE 23D ANNUAL EXHIBITION OF 
AMERICAN MAN L1J-ACTIJRES and the MECIIAN- 
i£ ^JJi S ' undcr tne Sunerintendeneeof the MARYLAND 
INSTITU1E, will be opened in its spacious Hall, in Bal- 
timore, Sept. 20,1870. and continue four weeks. The 
Hall will be ready for the reception of goods Sept. 10. 
No medals or premiums will be awarded, but the Com- 
mittee on Inventions have discretionary power tore- 
port on articles of merit and utility. For particulars,ad- 
dress JOSKPH GIBSON, Actuarv. 

JAMKS Y'OLTNG, Cli. Com. 



STE AMHAMMERS, STEAM ENGINES 

GAS MACHINERY, SUGAR MACHINERY 

ME BllIC K & SONS, 

PHILABELPIIIA. PA. 
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Bller Governor Cut-off Engines, 

Horizontal, Vertical, and Inclined, 

Embracing, without complication, all the perfections 
attained in the most complex Engines, the smallestsizes 
having all the excellence of the larger ones, a feature 
not possible in any other tonstruction of high class ez- 
pansion Engines. 

The Greatest attainable economy and perfect regu- 
lation, by the most simple and durable mechanism. A 
large number now ia operation. Pamphlets and Price 
List on application. 

DELAMATER IRON WORKS, 

Foot West 13th st., New York. 



Bloomington Nursery. 

600 Acres. 19th Year. 10 Greenhouses, 

Fruit & Ornamental Trees, Nursery Stock.Everfrreens, 
Rootgralts, Hedge Plants, Tulips. Hyacinths, Crocus, 
Lilies, Colored Fruit slid Flower Plates. All at Whole- 
sale and lietail. Send 10c. for catalogues. 

F. K. PHCEN1X, Bloomington, 111. 



Milling Machines, 

INDEX, STANDARD, UNIVERSAL, AND 
HOKIZONTAL.— The largest variety to be found in 
the country, on hand and finishing. Workmanship, Ma- 
terial, & Design unsurpassed. Union Vise Co.,of Boston 
Office 80 Milk st. Works atHydePark, Mass. 
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THE SCIENTIFIC AMERICAN 

FOR 1870. 

A SPLENDID PREMIUM. 

Tliis Illustrated Weekly Journal ol 
Practical Information, Art, Science, 

ITSecIiamjics, Invention, Cliemistry, and 
Manufactures— Entered its 'dventy-flftli 
Year on the 1st oi January, 

The ScraNTiFro American stands at the head ot the 
Industrial Journals of the world in point of Circulation 
and Influence. 

Every number has Sixteen Imperial pages, embel- 
ished with Engravings of New Inventions, Machinery 
Tools for the Workshop, House, and Farm, also Public 
Buildings, Dwelling Houses, and Engineering Works. 

The Illustrated Department of the Scientific Ameri- 
can is a very striking feature, and has elicited the praise 
of the Press; and all articles appearing in its columns 
are written in a popular and instructive style. 

To Inventors an 1 Mechanics the Scientific Aji^ri 
ca:n has special value and interest, from the fact that it 
furnishes an Official List of Patents issued, with copious 
notes of the principal American and European Patents. 

For full particulars and sample copies ot the Scien 
tif'ic American, arj dress the Publishers. 

Terms oi the Scientific American: Single ccpies 
one year, $3*00; six months, $1*50; and one dollar foi 
our months. To Clubs of ten and upward, $2-50 each 
pcrannum. MUNN tfc CO., 

37Parkliow New Turk. 
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Advertisements will be admitted on this page at the rate of 
Si '00 per line. Engravings may head advertisements at 
the same rate per line, by measurement as the letter- 
vress. 

Efi I Decalcomanie or Transfer Pictures. Send for Cata- 
IHIlogue. W. ATKINSON & Co., 1270 Broadway, N. Y. 



Steel Tape Measures. 

1 A FEET 3 ; 50 FEET 9 ; 100 FEET 16 ; 

1 vf the moat accurate Tape Measure. Also, Spy Glasses, 
Microscopes, etc., at very reduced prices. Send for cat- 
alogue. WM. Y. MCALLISTER. 

128 Chestnut st., Philadelphia, Pa. 

Waltham Watches, 

AT LOWEST PRICES. 

A COMPLETE ASSORTMENT AL- 
WAYS ON HAND. 

Fuller & Co,, * s ££\Sj?*> 

[pp" Send for circular, giving full information of the 
various styles and prices in Gold and silver cases. 

L. L. SMITH, 6 Howard St., N. Y., 

fickel Plater. 

"Fii-Bt Premium at the late Fair of the American Insti- 
tute. Licenses (nnder the Adams Patents), granted by 
the U.N. Co., 17 Warren St., New York. 

P. S.-See article on -'NICKEL PLATING" in Scien- 
tilic American, for July 23, 1870, paare 50. 



CANVASSERS WANTED. 




TITE UNIVERSAL. SHARPENER 

For Table Cuth:rv. shears, and MMssors meet- the great 
demand among 'Families, Hotels, and Restaurants, for 
an clfective. simple, durable Sharpener. It meets with 
rapid sale at the low price of §1. Liberal discounts to 
Canvassers. Send for Sample or Illustrated Circular. 

A. C. IVES, Sole Proprietor, 
Office Meriden Cutlery Co., 45 Beekman st., New York. 



SAVE FUEL. 




XTSE L. B. TUPPER'S Celebrated Furnace 
J Grate Bar, adapted to all kinds of Fire. Now in 
in use in over 7,000 establishments. Received the hH hest 

premium ever awarded in the U.S. "SUver Medal," 
Medal and Diploma, American Inttitute, 1869 ; honorable 
mention at the Paris Exposition. Guaranteed to make 
more steam, with less fuel, Than any other Bar in use.aud 
is cheaper. Send for descriptive pamphlet. 

L. B. TUPPEK, 120 West St., New York. 



Si 



Marble Flooring Tile, 



All sorrs made by 
W Send for Price List. 



GEO. BARNEY 

Swanton, Vt. 



AGENTS— $50,000 

WORTH OF AMERICAN MEAT AND 
Vegetable Choppers sold the first year. Extra 
nducements now oilVred. D. A. NEWTON & CO., 20 
■Cortland t st., New York, or 209 Lake st., Chicago, 111. 



1 PRICED and Illustrated Manuals on the fol- 
lowing subjects sent t'vee. Part 1st. Mathematical 
Ii struments, 112 pages. Part 2d. Optical Instruments, 
.vl piiges. The following sent on receipt of 10 cents : 
Part 3d. Maine Lanterns and Stereopticons, 88 pages. 
Part4th. Philosophical Instruments, 64 pages. 
JAMKS w. ql&kn & CO., 

924 Chestnut st.. Philadelphia, Fa. 
No. 5 Dey st., New Tork. 



$10 A DAYlillw 

cut ELASTIC BltOOM, 75.000 now in use. 
C. a. CLKGG & CO., 
Cortlandt St., New i'ork, or 209 Lake St., Chicago ,111 

Facts for Builders. 

ALL who contemplate building or making 
improvements, can save time, monev, and build 
nioi-e intelligently by consulting the Practical Eleva- 
tions, Plans, and Detailscontained in Bicknell's Village 
Builder, one large quarto volume of 55 Plat's, just pub- 
lished, price $16, postpaid. Descriptive circulars of new 
Architectural Books mailed free. A. J. BICKNELL & 
CO., Publishers, Troy, N. Y., and Springfield, 111. 



P. Blaisdell & Co., 

MANUFACTURERS OF MACHINISTS' 
Tools, Improved Engine Lathes, Planers, Boring 
Mills, Gear Cutters, Hand Lathes, Traverse Drills, and 
the " Blaisdell" Patent Upright Drills. Jackson street, 
Worcester, Mass. 



PAT. SOLID EMERY WHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills, ana 
adze Tools. Northampton Emery WheelCo. Leeds, Mass. 



C. T. Raynold & Co,, 

Palms, Oils, Varnishes, and Colors, 

106 and 108 Fulton st., New York, 

Manufacturers ot 
VERMILIONS and CARMINES, 

Superior to any imported. 



D raji ving Instruments, 

17 OR SCHOOLS OR ENGINEERS, SUCH 
_ as Dividers, Scales, Protracters. Parallel Rulers, etc., 
at very reduced prices. Send for Catalogue. 

W. jr. MCALLISTER, B8 Chestnut St., Philadelphia. 

Working Models 

And Experimental Machinery, Metal or Wood, raade to 
order by J. F. WER'NEU 62 Center st..N. v. 




rpiIE ONLY FAMILY KNITTER MADE 

I that lillrt the hill. Send for circulars and samples to 
LAMB KNITTING MACHINE M'F'G CO., 

Chicopee Falls, Mass. 




V 



ECOUVFS PATENT 

HOLLOW LATHE DOGS 
A1ND CLAMPS.— A setot'8 Dogs 
from % to .-in., inclusive, $8. A 
set of \l from % to 4-in., $17-30. 

Five sfzes Machinists' Clamps, 
from -l to*6-in., inclusive, $1.1. 
Send forCirtiular. 

C. W\ LeCOUNT. 

South Norwalk, 

Conn. 




WATCHES ma 



DE BY THE 



* RE ™ POT WiWOT 

Ask to Sf.e T;;rm. Factory, Sprinj-fic!,!, Mass. 



D 



DRILLS 



Diamond-Pointed 

RILLS.whh Imp'd Machinery forall kinds 

of Rock Drilling, Well Boring, and Prospecting. 
SK.VEUANOE & Hi >LT, Office 10 Wall St., New York. 
Illustrated Circular sent on application. 



ERICSSON'S 

Caloric Engine. 

SAFE, ECONOMICAL, DURABLE. USES 
NO WATER, REQUIRES NO 
ENGINEER. 
Having made arrangements tor manufacturing this En- 
gine on an extensive scale, we are now prepared to fur- 
nish to all desiring a light nower, the best and most eco- 
nomical engine ever offered to the public. 

DE1.AMATER IRON WORKS, 

Foot of West ISth st. New York. 
Branch Office:— JAS. A. EOB1SSON, ISO Broadway. 



EMPLOYMENT. 

Sn^AA MONTH with Stencil Dies. Sam- 
£tj\J pies free. Address 

S. M. SPBNCER. Brattleboro. Vt. 



PATENT 
OLD ROLLED 
SHAFTING. 



The fact that this sliui'ang has 75 per cent gitater 
strength, a finer finish, and is truer to gage, than any other 
in use, renders it undoubtedly the most economical. We 
are also r.he sole manufacturers of the Celebrated Col- 
lins Pat. Coupling and furnish Pulleys, Hangers, etc., 
of the most approved styles. Price lists mailed on ap- 
plication to JONES & LAUGHL1NS, 

120 Water St., Pittsburgh, Pa. 

13*° Stocks ot this shafting in store and for sale by 
FULLER, DANA & FITZ. Boston, Mass. GEO. PLACE 
& CO., 126 Chambers st.. New York. 



$2,000 a year & Expen- 

si s to agents to sell the celebrated WILSON SEWING 
MACHINES. The best machine in the worl i. Stitch alike 
on both sides. One Machine Without Money. For 
further particulars address 

THE WILSON SKWING MACHINE CO., 
Cleveland, Ohio, Boston, Mass., or St. Louis, Mo. 



American Sat Co., Manufacturers of 




And Perforated Circular, Long, and Han* Saws. Also 
Solid Saws ol' all kinds. No 1, Perry st., cor. Gold st.,New 
York. Branch Office for Pacific coast, No. 606 Front St., 
San Francisco, Oal. 



H 



London 4S Cannon street. 

" KOHHSTAMM, 

Manufacturer ot 

ULTRAMARINE, 



And Importer of English, i'rench, and German Colors, 
Paints, and Artists' Mate ials, Bronzes, and Metals. No', 
LOO Chambers st., between Broadway;& Church st., V Y 



THE 



Tanite Emery Wheel. 

Does not Glaze Gum, Heat, or Smell. Address . 
THE TANITE CO., 

Stroudsburg, Monroe Co., Pa. 



dtiO —THE AMERICAN BUILDER— One 
fJPf ) » of the most valuable monthly publications ot 
theday. Send $3f or the BUILDER, and get in addition 
the splendid premium of Ritchie's Irving, a line steel 
engraving, size 21x32. CHAS. D. LAKEY Publisher 
151 and 153 Monroe st. Chicago. 



FOR SALE. 

AFAC SIMILE Spoke Lathe (on the Blanch- 
ard principle), suitable for heavy work. With 
Models. AJ^o, two second-hand Blanchard" Spoke Lathes, 
all in good running order. Will be sold low. Apply io 
J. GLEASON, N. E. cor. 2d and Diamond sts., Phil'a, Pa. 




Turbine Water Wheels, 

The Oldest and Newest. All others 
only imitations of each other in 
their strife after complications to 
confuse the public. We do not boast 
but quietly ex ce) them all in staunch 
reliable, economical power. Beau- 
tiful pamphlet free. GEO.TALI.COT, 
96 Liberty st.,New vork. 
Gearing ShaftfiiKe 



f'RON PLAJS'E.BS, ENGINE LATHES, 
1. Drills, «ad other Machinists' Tools, ot Superior Cp.Ui)- 
lty« on hand and nnisbing. for sale Low. Fur De-crip- 
:,ibii and Price, address N'F/W ?1AVRN M \NI1 PACTifft- 
iN;^ CO. New Haven. Conn "> tf os 



WHIM HOPE, 

JOHN i . R E B L I N (i ' S SONS, 
Manufacturers, Trenton, N. J. 

FOR Inch u wi Planes, Standing 1 Ship Ringing, 
Bridges, Ferries.Stays or Guvs on Derricks & Cranes. 
filler Kopes, Sash Cords of Copper and Iron, lightning 
Conductors of Copper. Special attention .riven to hoist- 
ing rope of all kinds tor Mines and Elevators. Apply for 
circular, (riving price and other information. Send for 
pamphlet on Transmission of Power bv Wire Kc.pes. A 
large stock constantly on hand at New York Warehouse 
No. 11? Liberty st. 



BAND SAWS. 

PATENT BAND SAW MACHINES, MADE 
1 by Perin & Co. for Log, Re-sawing, and Scroll. 
Mon£in& Co.'s Saw Blades, in stock and made to order 
from % to 6 inches wide, 50 ft. long. Saws and Machine? 
Warranted. 

Also, PaperFiles, etc. 

All Styles of Band Saw Machines in operation at Ma- 
hogany Mill, 10th St., K. tt. 

GEORGE GUEUTAL, 
Sole Asent rorthf n. s.. 39 West 4th st.. N. Y 



SCHLENt PATENT - 

Dam i" Pi/TTrD 

New Invention. * AoORESS, 
H OWAfiD !R&WWftRKSy:iUEMU>iN^ 



ROOT'S WROUGHT IRON SECTIONAL 

Safety Boiler. 

Composed of best "Wrought Iron Tubes, tested to 500 
pounds ; no larsre sheet iron, shell or thin cast iron to 
explode. Absolutely safe, economical, dur'ible^ and ef- 
ficient. Send for pamphlet. Also, Steam Engines. Steam 
Pumps, etc. ROOT STEAM ENGINE CO., 

95 and 91 Liberty St., Sew York. 

HEAVY CASTINGS S-'OiC 

Steam Engine Builders & Founders, Mew Haven, Conn . 



CAMDEN 

Tool and Tmb& Works, 

Camden, N. J. Manufacturers ot Wrought Iron Tube, 
and all the most improved lOOLs tor Screwing, Cutting, 
and Pitting Pipe Tube ana. Oil Well Casing. Screwnj* 
Machines of different sizes to screw ;n 4 cut oft" from ttie 
largest to the smallest sized Pipe or Casing. Peace's Pat 
ent Adjustable Pipt Cutter. No.2cutsotf from % to 2 
Pipe, |9 - 00. Peace's Pat. screwing Stocks and Dies, No. 1 
-•crews H, H, A, %, $10. No. 2 screws 1, 1%, 1H, 2 pipe, 820 
N'o, 3 both screws unci, cats aH, aw,, 3. 3^s, 4. »6fi. 



(CINCINNATI BRASS WORKS. — Enori 
J neers' and Steam Fitters' Brass Work. Rest Quai'iM 
at verv Low Prices. F. LUNKRNHEIMEK, Prop'r, 



WANTED.— 
A g"Od 2d-hand Stationary Boiler and Engine, 

from 20 to 40 H. P. Full descriptions, time used, price, 
etc. I have For gale a first-class Farm of 300 acres, a 
Wool Mill, single set, complete, from Pick* r to Pn-ss, 
and a good Flouring Mill, all in the most productive 
part of the State. Address D. W. OKENDORFF, 

Hopedale, 111. 



A New and Splendid Practical Guide 

millwrightFand millers. 

JUST READY: 

The Practical American Millwright and Miller. 

Comprising the elementary principles of mechanics, 
mechanism, and motive power, hydraulic motors, 
mill dams, saw mills, grist mills, the oatmeal mill. the 
barley mill. wool carding, and cloth fulling and dress- 
ing, windmills, steam-power, etc. By David Craik 
Millwright. Illustrated by numerous wood engrav- 
ings and folding plates, in one vol.,8vo., 432 pages. 
Price $5. By mail, free of postage. 



CONTENTS: 

Chapter L— Mechanical Powers.— Elementary works 
on Natural Philosophy; elements of machinery; the 
lever; the inclined plane ; the wedge ; the screw ; the 
pulleyand cord; the crank. II.— Fly and balance wheels 
—Centrifugal force and circular motion ; action anil re- 
action ; friction. III.— Transmission and trans pc rtation 
of motive power. IV.— Peculiarities and properties of 
water— Taking levels; fitting down sills unuer water ; 
washing out a mill-race or foundation by sluicing; press- 
ure of water; velocity of falling water ; tahles; tabic 
of velocity or water, and quantity discharged under dif- 
ferent heads; measuring a stream of water; table of 
quantity of water passing over a wier from 1 to 18 inches 
deep. V.— Water wheels— The undershot. VI,— The 
overshot wheel. VII.— Experiments with wheels— Ba- 
ker's wheel. VIK.— Central discharge wheels. IX.— 
Spiral discharge wheels— The Ross wheel. X.— Spiral or 
screw flood wheels. XL— Mill-dams. XII.— Saw mills— 
The English gate ; lumber business. XLII.— Saw mills 
(continued)— The Mulley saw. XIV.— Saw mills (con- 
tinued)— Gangs. XV.— The circular saw mill— Cooper's 
circular saw mill; the edging circular ; log table. XVI. 
—Grist mills— Planning ; gearing; mill gearing; belt 
gearing; gearing overshots ; the building; the husk 
timbers, etc.; the bridge trees ; the step ; the spindle ; 
the bed stone; the driver; the dansil ; the boxes; bushes; 
the curb ; the hopper ; shoes ; millstones ; burr stones; 
draft ; dressing the stones ; the sickle dress ; balanci >g 
the runner ; bolts ; to put it upon the reel ; bolt chest ; 
smut machines ; screens; merchant or manufacturing 
bolts. XVIL— The oatmeal mill— The kiln; process of 
drying ; dressing and hanging the stone* ; manufacture 
of split peas. XVIII.— The bar!ey mill. XIX —Wool 
carding and cloth fulling and dressing— Tenter bars ; the 
shearing machine; theclolh press. XX.— Wind mills. 
XXL— steam power. 

Appendix.— Merchant bolt. — Description of Plates. 
Index. 



%W The above, or any of my Books, sent by mail, free 
of postage, at the publication price. Mv new and en- 
larged Catalogue ofPuACTiCAi, and Scientific Books, 
32 pages, 8vo., now ready, complete to June 15, 1870, 
will be sent, free of postage, to any one who will favor 
me with his address. 

HENRY CAREY BAIRD, 
Industrial Publisher, 406 Walnut St., 
Philadelphia. 

MODELS, PATTERNS, EXPERIMENTAL, 
and other machinery. Models for the Patent Oflice, 
built to order by HOLSRE MACHINE CO., Nos. 5:8,530, 
ani 532 Water st., near Jefferson. Refer to Scientific 
American office. 14 tl 



3^®"~ T. V. Carpenter, Advertising As ,f ;nt. Addres 
hereafter, Box 773, New York city. 



iarasoi! 



Safety 
Boiler. 



First- class Medal, Woild's F* ir. London, 1802. 
And American Institute Fair, New Vork, 1869 

Over 1,000 BoUers im Use. 

Weston's Patent Differential 

PULLEY BLOCKS. 

75.000 IN USE. 



HAKICISON BOlIiKR WORKS, 

Philadelphia, Pa. 

or JOHN A. COLEMAX, Agent, 
riNHl-way, New York, and 139 Federal st., Boston 



MACHMM, S^HK 



AS.PLACK 

New York 



PICHARDSON. M'KRrAM 4. OG. 

l.\ Manufacturers of the latest improve d Patent Dan 
iels' and Wood.worth Planing Machines,. Matching, tiasii 
and molding, Tenoning, Morth-iina;, Boring, Shapiim Ver- 
tical and Circular lie-rawing Machines. Saw Mills, ^av 
Arbors, Scroll Saws, Hallway, Cut-oil, and Kip-saw Ma 
chines, Spoke and Wood Turning Lathes, and various 
other kir.ds ol Wood-working Machinery. Cataloiuea 
and price iisss mm on application. Manuf;ictory s Wor- 
cester, M.:i -.i. WarehL'-ase, .01 Liberty st..JT-e,w VorK. VI 1 



SEAL ENGRAVERS' DIE LETTERS— 
Seals and Presses, Steel Dies, Brass Labels, Cuttine: 
Punches, Brass Stamps, Stencil Plates. Name Punches, 
Brands for burnh g, etc., etc., made by 

ROB LET SOGERS, 26 Spruce St., New York. 



RENSSELAER POLYTECHNIC INSTI- 
TUTE, Troy, N. Y.-Full Course* of Instruction in 
Civil, Mining, and Machtnical Engineering, Chemistry, 

and Natural Scierce. Appropriate Degrees conferred. 
lie-opens Sept. 14. For ihe Annual Register, living full 
nformation, address Prof. CHAS. DKOWNE, Director 

(^1 REAT IMPROVEMENT IN CRUSHING 
^)T and Grinding. To Miners, Ironmasters, Manufac- 
turing Chemists, Superphosphate Makers- ,P.one Grinders 
Dyewood Workers,etc ,etc.-E.P. BAUGH'S Patent Sec- 
tional Crushing and Grinding iiills«,t'or reclucing to pow- 
der rocks, ores, slag, bones, logwoods, and .ill kinds oi 
mineral guano, and other tough and hnrd substances 
For illustrated circular address BAUG1I & SONS, 
2Q S. Delaware ave., Philadelphia. 



IMPORTANT TO BUTTER MAKERS. 

THE ATMOSPHERIC CHURN 

Is made on an entirely new principle, dispensing alto- 
gether with a diisher. It can do the work in much less 
time, saves a great deal of labor, brings butter more 
quickly, makes more of it, and is more easily cleansed, 
than o ti v dash or Churn in the market. ALL THIS !i.\S 
BKE.N E'iiO Vl'"i) by competition with other ("hums, and 
any Farmer or Dairyman can be convinced by an exami- 
nation. The cost is small. 

AGENTS WANTED EVERYWHERE. 

Address * . ft. WF/I'MOliE & CO., 

26 Studio Building, Tremont st. Boston. 

If SAFETY HOISTING^ 

Machinery. 

OTIS RIEftTITKItS * CIO. 
SO. 309 BltOADWAi. NKW i'OUK. 



Niagara Steam Pump. 

CHAS. B. HARDICK, 



Adams St., Brooklyn, N . S\ 



LeffeVs Double Tut bine 

Is manufactured by POOLE & HUNT, Baltimore. 
I3f* Send for Pamphlet and Price List. 



School of Mines. 

C COLUMBIA COLLEGE. — Practical and 
J Theoretical Instruction in Civil and Mining Engi- 
neer!- g, Metallurgy, Geology, Miner-dogy, Assaying, 
Analytical and Technical Chemistry, Physics, Mechan- 
ics, Mathamatics. Drawing, French, German, etc., with 
Laboratory Practice. Ke^'ular courses for the degrees 
of Civil and Mining Engineer, Bachelor and Doctor oi 
Philosopy. Spechil students received witliout examina- 
tion. Pecuniary aid for those who rt quire it. Reopens 
on Monday, Oct. 3d. Examinations tor admission >u the 
regular courses Thursday, Sept. 29. For further infor- 
mation, and tor cutahigues, apply to C. F. CHANDLEM, 
Dean of the Faculty, East 41ith tt.,"New York. 



Proposals % Tent Poles 

Office Depot Q't;.\"RTEr:MAST'Kii, ) 
Jelfersonville, Ind., Aug. 15. is",0. ) 

SEALED Proposals, in duplicate, will be re- 
ceived at this office until ihe 20th day of Sejitember, 
1S70, for furnishing, at this depot, 2,000 sets common or 
A Tent Poles, more or less. 

The Poles to be manufactured from the best clear 
whitepine. 

For specifications, conditions, and furthcrinformation, 
apply at the Quartermaster's oitices at Chicago, Hi ; St. 
Louis, Mo.; Detroit, Mich.; New York; Philads lphia, 
Pa.; Louisville, Ky.; Jefl'ersonville, Ind., and "Washing- 
ton, D.C. 
The right to reject any and all bids is reserved. 
Proposals to be addressed to the undersigned and in- 
dorsed " Proposals for Tent Poles." 
Byordi.roI the Quartermaster General. 

C. H. HOYT, 
A. Q. M. and Depot Quartermaster. 



To Electro-Platers. 

I>ATTERIES, CHEMICALS, AND MATE- 
) RIALS, in sets or single, with books of instruction 
manutactured and sold by THOMAS HALL, Manufactur- 
ing Electrician, 19 Bromfield st., Boston, Mass. Illus- 
Lr sited catalogue sent free on application. 




COLLAR STUD and TIE-HOLDER, 
Patented. The slot in the bulb is for the loop 
ijjjjjof a " butterfly " tie ; slips in easily, can not 
lose out. Well gold-plated, on line yellow 
metal. Free by mail tor^Oc. Agents wanted. 
S. E. WILLIAM, Hartford, Conn. 



FRANCIS J. GETS, 

Importers of the Best Brands ol" 

English k u-ermaii Portland Cements, 

Stores. 260 Avenue A.andSOS East Will st„ 

JOHN SATTIG, Agent, New York City. 

200 Broadway Sew So r k . 



^rf f ^^. S" 




OLID EMERY WHEELS 

re guaranteed superior to any 
now in the market, and sent out on 
trial. 
Price list upon application. . 

UNION STONE CO., 

32 Pemberton Square, 

Boston, Mass. 



THE SCIENTIFIC AMERICAN is printed 
with Ink furnished by CHAS. ENETJ JOHNSON & 
CO., Tenth and Lombard ets„ Phil'a. 59 Gold cor Ann 
st.. New York, 
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